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LI ST OF DEFI NI TI ONS, ABBREVI ATI ONS, AND ACRONYMs5

The follow ng terns, abbreviations, and acronyns are used
t hroughout this report:

AM
ARCVCUT

ASCl |

Avenue
AVHRR
cron

= %%%%335 i

Geogr aphi c
Transf or ner

GRID file
GRS- 80

Anal ysis Menu

Software utility for cutting and
reformatting sel ected subareas of the

gl obal, self-consistent, hierarchical high
resolution shoreline (GSHHS) file

Anerican Standard Code for Information

| nt er change

ArcVi ew object-oriented scripting | anguage
Advanced Very H gh Resol uti on Radi oneter

A UNI X command whi ch operates continuously
to schedul e prograns to be executed in the
future

NOAA/ NESDI S Coast WAt ch Program

U.S. Naval COceanographic Ofice Digital

Bat hynetric Database - 5 M nute Resol ution
Dat a Cat al og

Deconpr essi on and Conversi on of NESDI S
Coast Wt ch | magery

Environnmental Systens Research Institute,
Inc., proprietor of ARC/ I NFO and ArcVi ew
G S software

File Menu

G aphi cs I nterchange For nat

Geographic I nformation System

Ceneral Perspective Map Projection

Ground Control Point

@Qul f of Mexico

G obal, Self-consistent, Hierarchical High
Resol ution Shoreline File

@ul f of Mexico Master Map

Proprietary software for re-projecting
raster inages

ARC/ | NFO and ArcView native raster file

f or mat

Geodeti c Reference System of 1980 reference
el lipsoid

Coast Watch Gul f of Mexico Regi onal Node
Graphi cal User Interface

Hi erarchi cal Data Fornat

I nteractive Data Language software

| nternet Map Server; proprietary ArcView
extension for publishing maps on the WW
| mage Product System



LI ST OF DEFI NI TI ONS, ABBREVI ATI ONS, AND ACRONYMS (conti nued)

Java

JNMC
JNVB
JPEG

MapCafé

MHW
MMS

NAD27
NADS83
NADCON

NASA
NESDIS

NGDC
NGS

NMFES
NODC
NOAA

NOS
oIC
OSDPD

Raster map

RPC
RSF
SAS
SAS/IML
SeaDAS
SEAMAP

SeaWiFS
SGI

Shape file

A general purpose object oriented

programm ng | anguage devel oped by Sun

M crosystens, Inc.
NMVFS Java Network Map dient
NMFS Java Network Map Server

Joi nt Phot ographi ¢ Expert G oup Inmage File

For mat
A proprietary Java applet which accompanies
the Internet Map Server for serving maps on
the WWW

Mean High Water vertical datum

U.S. Dept. of the Interior, Minerals
Management Service

North American Datum of 1927

North American Datum of 1983

PC software for converting latitude and
longitude coordinates referenced to NAD27
to NAD83

National Aeronautics and Space
Administration

NOAA National Environmental Satellite,
Data, and Information Service

NOAA National Geophysical Data Center

NOAA National Geodetic Survey

NOAA National Marine Fisheries Service

NOAA National Oceanographic Data Center

National Oceanic and Atmospheric
Administration

NOAA National Ocean Service
Orbital Imaging Corporation

NOAA/NESDIS Office of Satellite Data
Processing and Distribution

Spatial information presented using

homogeneous cells or pixels in a square or
rectangular matrix

Remote Procedure Call

Reference Settings File

The Statistical Analysis System

The SAS Interactive Matrix Language

SeaWiFS Data Analysis System

Southeast Area Monitoring and Assessment
Program
Sea-viewing Wide Field-of-view Sensor
Silicon Graphics, Inc.

ArcView native vector file format

Spatial Analyst Proprietary ArcView extension for analyzing

SSC
SST

raster maps
Stennis Space Center
Sea Surface Temperature

X



LI ST OF DEFI NI TI ONS, ABBREVI ATI ONS, AND ACRONYMS (concl uded)

B
Theme tabl e

TI FF

TRW
UNGENERATE

USEEZ
Vect or nmap

DB
WGES- 72
VWrld File

W/S
WAV

Tool bar

A table of attributes associated with an
ArcVi ew map t hene

Tagged | mage Fil e Format

Tabl e Reply W ndow

ASCI1 file format required by ARC/ | NFO and
ArcVi ew extensions to inport point, line,
and pol ygonal data fromexternal files.
United States Exclusive Econom c Zone
Spatial information constructed with arcs
and nodes and rendered as points, |ines,
and pol ygons.

Wrld Data Bank Il digital shoreline file
Worl d Geodetic System of 1972 reference
ellipsoid

ASCI1 file containing earth |ocation
paraneters required to navigate raster
files inported into ArcVi ew

Wrld Vector Shoreline digital file

Wrld Wde Wb
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1.0 PROJECT OBJECTI VE AND OVERVI EW

The objective of the project was to devel op a near-real
ti me geographic information system (A3 S) to support fishery
managenent concerns in the @ulf of Mexico which can be
accessed renotely through the Internet using a custom zed
graphi cal user interface (GJ). The near-real tine data
consists of satellite-observed sea surface tenperature (SST)
i mges derived fromthe Advanced Very H gh Resol ution
Radi oneter (AVHRR) carried aboard NOAA polar orbiting
satellites and chlorophyll-a images fromthe SeaWFS (Sea-
viewi ng Wde Field-of-view Sensor) onboard the SEASTAR-2
satellite owed and operated by O bital |nmaging Corporation.
Seastar-2 was | aunched in August, 1997, and data have been
avail able regularly on a two-week del ayed basis since April,
1998. AVHRR products are currently distributed in near-
real -time through seven regi onal nodes that are part of the
t he NOAA CoastWatch (CW Program (Scavia et al. 1995). The
CW Regi onal Node | ocated at Stennis Space Center (SSC)

M ssi ssippi distributes Gulf of Mexico data products.

Al though only a few sanpl e chl orophyll-a SeaW FS dat a
products were available for the project, these data products
are expected to be avail able operationally in the near
future. Static data maps were devel oped for the project
such as a coastline, bathynmetry, NWMFS shrinp statistica
subareas, and jurisdictional boundaries between U S. and
state waters, and U.S. and international waters. The
prot ot ype uses a custom zed Java map client GJ for
publ i shing maps on the Wrld Wde Wb (WWN which mmcs
many of the functions and tools on the ArcView! G S native
GQJI. The custonmi zed QU also contains a data catalog to
enabl e the user to select near real tinme SST i mages and
static map | ayers and perform overlay operations, queries,
and ot her analyses using G S utilities.

2.0 ANALYTI CAL TOCLBOX

The prototype was devel oped on Silicon Gaphics (Sd)
UNI X wor kst ati ons and personal conputers (PCs) utilizing the
W ndows NT (version 4.0) operating system The @S
conponents of the toolbox utilized ArcView QS software,
version 3.1, and the ArcView extensions Spatial Analyst'?

! Proprietary conputer software devel oped, marketed, and
mai nt ai ned by the Environnmental Systenms Research Institute,
Inc., 380 New York St., Redlands, California 92373-8100.
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Power Tool s?, and TheEngl ne®. The ArcVi ew extension, the

I nt er net I\/ap Server!, the Borland Jbuil der 2% Java

programm ng tool kit, "and Mcrosoft C++5 were used to devel op
utilities to provi de access through a GUI over the Internet.
The remai ni ng support software |ncI uded t he CGeographic

Tr ansf or rrer Data Automation Kit? NADCON dat um conver si on
sof t war e’, the Statistical Anal yS| s System (SAS) 8, the SAS
Interactive Matrix Language (1 M) 2 the Decorrpre53| on and
Conversi on of NESDI S CoastWat ch Irraqery (DECCON) software?
the Interactive Data Language (IDL) *°, "and the SeaW FS Dat a
Anal ysi s System ( SeaDAS)

Proprietary conputer software, devel oped, marketed, and
mai nt ai ned by the CGeowarehouse, 150 Sunset Ridge, Dripping
Springs, Texas 78620.

Proprietary conputer software, devel oped, marketed, and
mai nt ai ned by Geokinetic Systems, Inc., 907 Friar Cres, North
Vancouver, British Colunbia, Canada V76 1M5.

Proprietary conputer software devel oped, marketed, and
mai nt ai ned by I nprise Corporation, P.O Box 660001, Scotts
Val l ey, California 95067-0001.

Proprietary conputer software devel oped, marketed, and
mai nt ai ned by M crosoft Corporation, One Mcrosoft Wy,
Rednond, Washi ngton 98052.

Proprietary conputer software devel oped, marketed, and
mai nt ai ned by Bl ue Marbl e Geographics, Inc., 48 Water Street,
Gardi ner, Mine 04345.

Public domain PC software avail able fromthe NOAA Nationa
Geodeti ¢ Survey: http://sinbad. ngs. noaa. gov/ PC_PROD/
pc_prod. ht n

Proprietary conputer software, devel oped, marketed, and
mai nt ai ned by the SAS Institute, SAS Canpus Drive, Cary, North
Carolina 27513

Public domain software available fromthe U S Geol ogica
Survey: ftp://boris.er.usgs.gov/pub/deccon

Y IDL is proprietary software devel oped, nmintained, and marketed

by Research Systems, Inc., 4990 Pearl East Circle, Boul der,
Col orado 80301.

1 SeaDAS was devel oped by the National Aeronautics and Space

Adm ni stration (NASA) and requires an IDL license. Additiona
information is available fromthe NASA Goddard Space Flight
Center: http://seadas. gsfc. nasa. gov.
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3. 0 GENERATI ON OF STATI C DATA LAYERS
3.1 The &ulf of Mexico Master Map (GVWM

The GYWM was devel oped as the base map for the project
and was defined as the area from18° to 31° north latitude
and 80° to 98° west |ongitude and uses a geographic, i.e.,
| inear | atitude-Iongitude, coordinate system A continental
| and mask was created fromthe global, self-consistent,
hi erarchi cal, high-resolution shoreline database (GSHHS)
conpi |l ed by Wessel and Smith (1996). The GSHHS is public
domain digital coastline file available fromthe School of
Ocean and Earth Science Technol ogy at the University of
Hawai i ** and the NOAA National Geophysical Data Center '3
(NGDC) and contains coastlines and cl osed wat er bodi es
extracted fromtwo w dely used public donain databases, the
Wrld Data Bank Il coastline (WDB) and the World Vect or
Shoreline (WS). Lohrenz (1988) indicated that the working
scale of the W/S data is about about 1:250,000 and is
referenced to the Worl d Geodetic System of 1972 (WGS-72)
hori zontal datum and the mean high water (MHW verti cal
datum A Cutility, ARCVCUT, was adapted from software that
acconpani ed the GSHHS and used to cut the Gulf of Mexico
coastline fromthe global file and refornat the data into
the ASCII file format required by ArcView extensions (i.e.,
the ARC/ | NFO UNGENERATE format). The internediate (1 km
resol ution version of the GSHHS was al so devel oped into a
simlar shape file to reduce the display tine when accessing
the systemvia the Internet.

Raster and vector maps (Aronoff 1989) were required for
the project and registered to the GUWM Raster files were
standardi zed to a pixel size of 0.01° x 0.01° in the x and y
di mensi ons, respectively. Vector data were obtained for the
project as ASCII files, ArcView Shape files, and ARC/ | NFO
coverages. The vector data were assenbled into shape files
and edited with ArcView tools and extensions. Raster data
were converted to GRID files using Spatial Analyst.

3.2 Longitude/Latitude Gid

Longitude and latitude |ines were generated from ASCl
coordinates on a 1° grid and converted to a shape file. The
i ndi vidual grid cells were defined as pol ygons and an
ArcView thene table, i.e., attribute table, associated the
m ni mrum and maxi mum | ongi tudes and |l atitudes with each grid

12 htt p: // ww. soest . hawai i . edu/ wessel / gshhs/ gshhs. ht

13 http: //web. ngdc. noaa. gov/ ngg/ shor el i nes/ gshhs. ht ni
3



to later facilitate selection and queryi ng aggregations of
two or nore cells.

3.3 Bathynetric Data

A Qulf of Mexico (GOVEX) bathynetric map generated by
Herring (1993) for the Mnerals Managenment Service (MV5) was
inported into ArcView as a raster binary floating point file
and later rounded into an integer GRID file. The data were
gridded and contoured from hydrographic survey data acquired
from the U.S. Naval Oceanographic Office’s (DBDB5) database,
the National Ocean Service (NOS), and Texas A&M University.

Herring’s original raster file provided full coverage of the
GMMM, utilized a geographic coordinate system, and a 0.01 °
pixel size and thus required only a minimal effort to

convert the file for use in the project. GOMEX bathymetric
contours produced for another project (Davis et al. 1998)

were generated by vectorizing the integer version of the
bathymetry file into isobaths corresponding to National
Oceanographic Data Center's (NODC) standard depths (Boyer
and Levitus 1994), with the exception of the zero depth

level. The bathymetric contours were converted into two
shape (polyline) files to improve the display time over the
WWW. The first file contained NODC bathymetric contours
ranging from 10 m to the continental shelf break (200 m).

The second file contained the other contours ranging from

250 to 3,500 m.

3.4 Federal/State and U.S. Exclusive Economic Zone
Boundaries

The jurisdictional boundary between U.S. state and
Federal waters was initially obtained from MMS as an ASCII
line vector 14 Since the eastern boundary of the MMS data
ended northwest of the Florida Keys, additional data were
obtained from the State of Florida as an ARC/INFO coverage.
Both data are considered to be in draft form and are for
display purposes only. The Florida data were originally in
an Albers equal area map projection (Snyder 1987) and were
converted to geographic coordinates and appended to the MMS
data. A state waters polygon was constructed by appending
the jurisdictional boundary to the GSHHS and a section of
the U.S. Exclusive Economic Zone boundary (USEEZ)
delineating U.S. and Mexican waters at 26 ° N latitude.

Y http:// wwmv. gont. ms. gov/ homepg/ pubi nf o/ r epcat / ar ci nf o/
i ndex. ht m
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The USEEZ was downl oaded from a National Ccean Service
(NOS) server® as an ARC/ I NFO coverage and converted to a
shape file. A polygon shape file enconpassi ng Federal
jurisdictional waters was created by cutting the origina
file and appendi ng the boundary to the Federal/State waters
jurisdictional line described in the previous section.

3.5 National Marine Fisheries Service (NVFS) Shrinp
Statistical Subareas

The coastal waters adjacent to the U S. and Mexico have
been partitioned by NVFS into 40 statistical subareas
del i neated by Kut kuhn (1962) and Patella (1975) and are used
as a basis for tabulating Gulf shrinp catch statistics each
nont h by species, depth, size class. The zones are nunbered
consecutively beginning in the Florida Keys and extend
count ercl ockwi se around the Gulf to the Yucutan Peni nsul a.

A line vector file used to prepare annual environnental and
bi ol ogi cal atlases for the Southeast Area Mnitoring and
Assessnent Program (SEAVMAP) (e.g., Donal dson et al. 1996)
was adapted using ArcView editing tools and converted to a
pol ygon shape file.

4.0 | NTEGRATI ON OF SATELLI TE DATA

4.1 Conversion of the CoastWatch (CW Sea Surface
Tenperature (SST) |Inages to an ArcVi ew Conpati bl e
| mage For mat

4.1.1 Moudification of DECCON Sof t war e

CoastWatch (CW image products derived fromthe
Advanced Very Hi gh Resol uti on Radioneter (AVHRR) are
produced by the Image Product System (I PS) operated by
Nati onal Environnental Satellite, Data, and |Infornmation
Service (NESDIS). The inage data have 11-bit radionetric
resol ution and are navigated to a spherical Mercator
projection. The images are registered to the GUWM and have a
pi xel resolution of 0.01 x 0.01 degrees. The conpressed
binary format consists of the raster map and two graphics

files, i.e., a @ulf of Mexico coastline derived fromthe
Wrld Data Bank Il coastline file and a | atitude/l ongitude
grid (Jarva 1992). Although ArcView wi |l inport severa

raster formats, the CWnative format is not currently
supported. The Deconpressi on and Conversion of NESD S
CoastWatch Imagery Files (DECCON) software was designed to
read and convert CWdata to several 8-bit inmage formats

I ncl udi ng Graphics Interchange Format (@ F), tagged inmage

15 ftp://seaserver. nos. noaa. gov/ dat aset s/ ef h
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file format (TIFF), SunRaster, and plain raster (Stunmpf and
Townsl ey 1993). DECCON was devel oped in the public domain

to support the CW program and was desi gned to operate on a

mnimally equi pped PC with M5-DOS. The DECCON source code

is witten in C and is avail able on a server nmintained by

the U S. Geol ogi cal Survey (USGS)

The objective of this task was to nodify DECCON to
include a fifth i mage conversion option to convert the CW
SST files to an ArcView conpati ble format and capture the
full 11-bit resolution SST data. The initial effort focused
on nodifying DECCON to wite a GCRID file, i.e., the
proprietary raster file format used by ARC/ I NFO and ArcVi ew
software, using utility libraries furnished with the Spatia
Anal yst extension. This approach was abandoned, however,
since the GRID utility libraries are proprietary and thus
could not be freely distributed. A binary raster format
appeared to be the best choice since the format is supported
by the Spatial Analyst extension and not encunbered by
distribution restrictions. Thus, a nodified version of the
software (version 1.4.1) was devel oped to convert the CW
images to 11-bit binary raster files which can then be
converted to GRID files with Spatial Analyst. A bug was al so
corrected in the TIFF reformatti ng option which corrupted
i mges with dimensions |arger than 512 x 512 el enents and
scan lines. A |ookup table and equations to convert SST
digital count values to degrees Celsius was available in one
of the DECCON subrouti nes.

4.1.2 Rectification of CWSatellite |Inmages

CW AVHRR products are navigated automatically wth
| mmge Product System (IPS) utilities, assuming a circul ar
orbit geonetry and spherical earth, at 51 equal | y- spaced
poi nts al ong each scan line. [IPS napping subroutines rel ate
earth coordi nates, (latitude and |ongitude) to inmage
coordi nates (colum and row) in Mercator and pol ar
st er eographi ¢ map projections, and geographic (linear
| atitude/longitude) coordinates (Jarva 1992). More detailed
i nformati on on the productlon of CWinmges is avail able
t hrough online documentation'®. The standard AVHRR products
avai |l abl e through the GVRN are based on a spherical Mercator
projection (Snyder 1987) with the earth radius defined as
the average radius at 60° north Latitude, i.e., 6,371.2 km
(Pichel et al. 1994). ArcView wi |l support a spherical
Mercator projection, but it apparently does not accomodate
the CWearth radius paraneter since it is a departure from

16 cwi mage Production Software, System Description Documnent,
http://psbsgi 1. nesdi s. noaa. gov: 8080/ PSB/ EPS/ CW cwdocs. ht m #sd2
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equatorial radiuses associated with standard reference
el lipsoids, e.g., the Geodetic Reference System of 1980
(GRS-80). This precluded the use of the CW Mercat or
projection as a base map for the project.

4.1.2.1 Re-projection of the Mercator SST |Inages

The OSDPD is currently providing SST i nages in
geogr aphi ¢ coordi nates to support the project. Prior to the
avai lability of these products, however, and given the
apparent difficulties of using the CW Mercator projection as
a base map, this task focused on the devel opnent of a
protocol to resanple and rectify imges to conformto the
speci fications of the GUWM

One possible nmethod was to sel ect coastline features
visible in the SST i mages and on a map, determ ne their
I mge coordi nates and correspondi ng earth coordi nates on a
reference map (referred to as ground control points, GCPs),
and use imge processing software to rectify the inmges.
Thi s net hod was not feasible because an anal yst has to
interact with each SST i mage and a hardcopy map to conpile a
list of GCPs which is a tedious and tine consum ng process.
Anot her consideration is that cloud cover in the Gulf of
Mexi co region could obscure some or all of the coastline
features and perhaps induce navigational errors in the
out put i mage.

A techni que was devel oped to automatically generate a
GCP fil e using geographic data extracted fromthe header of
a high resol ution GOMEX (synoptic coverage) SST image and a
nodi fi ed version of an I PS subroutine, MERCAT. The
geographic data, i.e., mninmmand maxi mum boundi ng
| ongi tudes and | atitudes, pixel size (1.47 knm), and x- and
y-of fsets, were extracted fromthe image file header using
DECCON. MERCAT is used operationally to convert earth
coordinates to Mercator imge coordinates to produce mapped
CWimges. The MERCAT FORTRAN code was converted to SAS code
and integrated into a program designed to generate a grid of
geogr aphi ¢ coordi nates across the inmage, transformthe
| ongi tude and | atitude coordi nates to Mercator inage
coordinates, and wite an ASCII GCP file in the format
requi red by the Geographic Transfornmer. A total of 48 GCPs
were generated for the task

The rectification process continued by using DECCON to
convert the SST image into an 8-bit TIFF image, a file
format supported by the Geographic Transforner. TIFF images
and an associated file containing earth |ocation
coordinates, i.e., a wrld file, can be inported, displayed,
navigated in ArcView and | ater converted to GRID files with

7



the Spatial Analyst extension. The TIFF inmage and GCP file
were inported into the Geographic Transfornmer. The GCP fil
was used to generate a polynom al |east squares mapping
equation to relate the Mercator |Image coordinates to the
geographi c coordinates. Utinmately the test inmages were
successfully registered to the GUWM but required a tine-
consum ng iterative process which included rmultiple runs of
t he Geographic Transforner and a regression analysis with
the SAS Interactive Matrix Language (I M.). After the
transformati on settings were determ ned, the Blue Marble
bat ch processor would enable the user to rectify one or nore
of the high resolution, synoptic GOVEX i nages and wite the
data as TIFF i mages and generate the world files required
for navigation. A detailed description of the technique

i ncludi ng the support prograns and data are given in
Appendi x B. There were at |east two di sadvantages to the
technique: (1) the SST values in the i mage were snoot hed

twi ce during the process; once when aggregating the data
fromthe original 11-bit resolution to 8-bits with DECCON
(this was prior to the availability of DECCON); and agai n by
resanpling and rectifying the image to fit the GwWM and (2)
t he Geographic Transfornmer does not have a conmand |i ne
processi ng option or scripting | anguage and therefore may
have been difficult to integrate into an automated
processi ng scheme required to provide real-tinme support for
the project. This technique also provided a nethod to
convert historical SST inmages stored in the GVRN archive to
support other projects with ArcVi ew.

e

4.1.2.2 Final Rectification

An x-y translation, frequently referred to as
‘nudging’, was required for each SST image to correct for
slight registration errors related primarily to timing
inaccuracies and other factors (Emery et al. 1989). This is
an interactive operation which requires shifting the image
(in whole pixel units, i.e., 0.01 ° increments) in the x-
and/or y-direction until it fits a reference map, typically
a vector coastline. This task required the development of
an ArcView Avenue extension (corrections.avx) to allow the
server administrator to overlay a graphic rendition of the
high resolution GSHHS on the image, zoom in on selected
areas of the coast, interactively shift the image until the
fit is correct, and save the correctly navigated image.

4.2 Conversion of SeaWiFS Chlorophyll-a images to an
ArcView-compatible Image Format

Near-real time ocean color images derived from SeaWiFS

data are not yet available without purchase from Orbital
Imaging Corporation (OIC). Therefore only a few sample
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retrospective i mages were avail able for the project to test
the conversion and di splay procedures in ArcView.

Chl orophyll-a images are rectified to fit a general
perspective map projection (Snyder 1987) and processed into
the hierarchical data format (HDF) by the NESDI S Ccean Col or
Processing G oup. The images are transferred to the GVRN on
an intermttent basis. Since the map projection and data
format were not conpatible with the GUWM and ArcVi ew,
respectively, the inmages were rectified to geographic

coordi nates and converted to binary raster floating point

i mges using the SeaWFS Data Anal ysis System ( SeaDAS)
software. SeaDAS was devel oped by the National Aeronautics
and Space Administration (NASA) using the Interactive Data
Language (1 DL) software. The inage and an ASCI| navi gation
file were converted to a GRID file using Spatial Analyst and
inserted into the data catal ogue along with a specially
constructed chl orophyll-a color legend file. A detailed
description of the processing steps is given in Appendi x A

5.0 NEAR-REAL TI ME PI PELI NE PROCESSCR AND DATA CATALOG

A near-real time pipeline processor was assenbl ed by
integrating the UNIX utility cron, the nodified DECCON
software, and ArcVi ew Avenue scripts to periodically search
for new acquisitions in the GVRN directory and reformat the
SST i mages for serving on the WMV Cron is a standard UN X
utility which operates continuously to schedul e prograns to
be executed in the future. Cron was configured to initiate
a renote procedure call (RPC) to start ArcView at 0501
0801, and 1801 hrs each day to search for new SST images in
the CWimge directory. If new i nages are present,
processi ng conti nues through DECCON to convert the CWnative
format to binary raster floating point inmages. The binary
i mges are then processed into GRID files with Spati al
Anal yst. The inmages are noved to the unprocessed GRID
directory in preparation for final rectification. At this
poi nt, the processing ceases to allow the adm nistrator to
conplete the final rectification ("nudging") of the imges
with the ArcVi ew extension, corrections.avx. After each
image is rectified it is stored in a catalog directory. A
catal og update script is also initiated by cron which
performs two tasks: (1) checks for newly acquired images in
the catalog directory and noves files nore than 7 days old
to an archive directory; and (2) creates a thunbnail inage
of the file in a Joint Photographic Expert G oup (JPEG
format for display in the inmage catal og. The thunbnai
I mges are presented in the imge catal og in chronol ogi cal
order beginning with the nost recent acquisition. The
resolution is adequate to enable users to screen the inages
for cloud cover, data drop outs, and areas outside of the
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orbital path of the satellite where no data were acquired. A
flow chart of the process is shown in Figure 5.1.

6.0 | NTERNET SUPPCORT AND ACCESS
6.1 ArcView on the Wrld Wde Wb

The I nternet Map Server (I MS) extension was purchased
to enable ArcView to function as a nap server on the Wrld
Wde Wb (WMWY and send and receive maps and data to client
sites over the Internet. The IM was shipped with a Java
appl et, called the MapCafé, which provides a user interface
for serving nmaps on the WMV and sinple tools for perusing
and querying the data. The functions built into the MapCafé
appl et, however, did not neet the project requirenents and
t herefore necessitated the devel opment of a custom ArcVi ew
extension for serving geographic data and a Java- based
client application to anal yze nmaps provided by the map
server. The ArcView extension (jnns.avx) was devel oped to
serve geographi c data over an Internet connection and
provide nore functionality than the IM5. The features
I nclude: (1) personal work spaces for each user; (2)
upl oadi ng of customthene files over the network; (3)
converting map displays to Joint Photographic Expert G oup
(JPEG files to |ocal disks for printing; (4) commonly
avai |l abl e interactive operations, e.g., panning/zoom ng,
feature selection, feature identification tool, and
hi di ng/ showi ng thenes; and (5) advanced anal yti cal
operations, e.g., theme queries, thene-on-thene sel ection,

t hene-on-t henme cross-tabul ati on. The application features an
accessi bl e graphical user interface and works with any

I nternet browser connection. Since this is a Java-based
application, it can run on any conputer systemthat supports
graphi cal user interfaces (GUIs) and Java version 1.1.x. The
application was tested on Wndows 95/98/NT and SA Irix
version 6.2 operating systems. A user’s guide was drafted

for the Map Client application as well as an administrator

guide for the Map Server.

6.2 The NMFS Java Network Map Client GUI
The NMFS Java Network Map Client GUI is similar in
appearance to the standard ArcView "View" interface, with

the exception of the data catalog added to the left side of
the window (Figure 6.1).
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cron Starts
(UNI X) | ArcVi ew
Cat al og
¢ | Updat e
Scri pt
ArcVi ew
Avenue
Scripts
Search for
New | nages
Cat al og
CW | mage Directory
Directory (CRIDfiles)
y \/
DECCON
| mage
Convert to Cat al og
Rast er Binary (JPEG
| mages)
Spati al Anal yst
Convert to Move | mages
GRI D | nrages >7 Days A d
\/
Unpr ocessed
&RID Archi ve
Directory Directory
v (GRID Fil es)

Ar cVi ew Ext ensi on
(corrections. avx)

Fi nal
"Nudgi ng"

Rectification

Figure 5.1. Processing sequence for CW SST i mages.
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The maj or conponents and features of the GU are as foll ows:

e Menu and Tool Bars: The utilities and tools in the pull-down
menus and on the tool bar provide the primary neans of user
interaction with the map. The pull-down nenus provide file
managenent utilities and tools to query and sumari ze data
(Figure 6.2). The tool bar offers a simlar tool set to that
avail able in the native ArcView interface, although sone
functionality differs (Figure 6.3).

e Data Catalog: This area of the GUJ contains the list of
static thenmes and the image catalog (Figure 6.1). The
static themes list has a simlar function as the Tabl e of
Contents in the standard ArcView GUI and users can toggle a
specific map on or of by clicking a checkbox with the nouse.
The i mage catal og di splays thunbnail images in chronol ogi cal
order beginning with the nost recent acquisition. A scroll
bar is used to peruse the catal og and sel ect images for
di spl ay or anal ysis.

e Map View Area: This region displays the maps served by the
G S server (Figure 6.1). Users are able pan and zoomthe map
and nove the cursor around the nmap to determ ne geographic
coordi nates of features.

6.3 Summary of Cient Requests and Expected Return Val ues

Table 6.1 sumarizes the capabilities of the NMFS Java Map
Client software. The sunmary is presented in terns of the range
of requests that the client is capable of submitting to the
server, as well as the expected return values of each request.
The requests are divided into groups of simlar functionality:

e Systeni Fil e Managenent: Requests to save map inages, and to
open |l ocal ly-defined thene files.

e Map Interaction. Requests for zoom ng and panning the map

e Thene D splay. Requests for toggling the visibility of thenes
and I mage Catal og entries in the map.

e Feature Sel ection: Requests for selecting features based on
spatial or tabular attributes

e Tabul ar requests: Requests for features attributes or
sumari es of feature selections in tabular form

13



VT

File | Analysis Analysis

New Theme... CHI+H Theme Properties... Cirl+R
Remove Theme... Ctrl4 D Retreive All Attributes Cirl+T
Save Map... Ci +; Retreive Selected Attributes Only Crl+F
Cuery Theme... Ctri+0Q
Logout Cr+0 .
- = Summarize Zones... Crl+ M
Exit Ctrl+,

Figure 6.2. Contents of the file and anal ysis nmenus on the NMFS Java Network map client
graphi cal user interface.
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Tabl e 6. 1. Locati ons and functions of nenu and tool selections on the NMFS Java
Network Map Client GU.

Cat egory Menu/ t ool sel ection Location Functi on
System file
managenent New t herre FM/ TB? Loads a user-defined point, line, or

pol ygon file and associ ated attri butes.
The client supports a nodified version
of the ESRI UNGENERATE ASCII file
Renove t hene FM TB Tenporarily renoves active static and/or
SST thenes fromthe data catal og;
permanently del etes active customthenes
Save map FM Saves current nmap i nage as a Joint
Phot ogr aphi ¢ Expert Group (JPEG file
and a correspondi ng ArcVi ew navi gation

file, i.e., awrldfile

Logi n FM Opens |l ogin dialog to connect to the map
server

Logout FM Initiates di sconnect from server

Exi t FM Exits the program

Cancel request B Cancel s a request sent to the server;

identical in function to the STOP
function on web browsers

Save table TRW Saves tabular data to an ASCII file that
can be inported into other prograns for
further anal ysis
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Tabl e 6. 1. Locations and functions of nmenu and tool selections on the NWS Java
Network Map Client GUJ (continued).
Cat egory Menu/ t ool sel ection Location Functi on
Map I nteraction Zoom ful | B Zoons map display to the full extent of
all thenes
Zoom active B Zoons the map to the extent of the
active theme(s)
Zoomto sel ected B Zoons the map to the extent of the
sel ected features in the active thenes
Poi nter tool TB Resets nouse to operate in standard node
Zoom out B Expands the vi ew extent
Zoomin TB Enl arges the area of the map displ ay
defined by a rectangle constructed by
draggi ng and clicking the nouse
Pan map B Drags the map to a new | ocation
Cursor coordi nates QU4 D spl ays | ongitude and | atitude
coordi nates as the cursor is noved
across the map displ ay
Thene di spl ay Hi de/ show
static thene DC° Toggl es static thenes in the data
catalog on or off in the map display
Sel ect inage thene DC Toggl es SST images in the inmage catal og
on or off in the map display
Feature selection Cear selected
features B Refreshes the map display with al

features of the active theme unsel ected
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Tabl e 6. 1. Locati ons and functions of nenu and tool selections on the NMFS Java
Network Map Client GUJ (continued).

Feature selection Select by rectangle B Sel ects features in active thenmes that
I ntersect a rectangle created by
draggi ng and clicking the nouse

Select by circle TB Sel ects features in active thenes that
intersect a circle created by draggi ng
and clicking the nouse

Sel ect by pol ygon B Selects features in active thenmes that
I ntersect a polygon created fromthree
or nore polylines and cl osed by doubl e-
clicking the nouse

Sel ect by polyline B Selects features in active thenmes that
I ntersect a polyline created by dragging
and clicking the nouse

Sel ect by point B Sel ects features in active thenes by
clicking on a single point on the map
Sel ect by query TB/ AM Sel ection of features, e.g. by depth or

SST range, based on a query of the thene
tabl e associated with the bathynetric
file or an SST i mage

Sel ect by thene AM Sel ection based on the intersection or
proximty of two thenes (simlar to
ArcView's Select by Theme function)

Clear selection B Unselects any selected features in the
active themes
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Tabl e 6. 1. Locati ons and functions of nenu and tool selections on the NMFS Java
Network Map Client GUJ (concl uded).

Cat egory Menu/ t ool sel ection Location Functi on
Tabul ar
Request s Thene properties AM TB Opens tabl e of descriptive informtion,

i.e., thenme nane, data type, and
attri butes, for each active thene
Retrieve all
attri butes AM TB Lists attributes of each feature in an
active theme
Retrieve sel ected

attributes AM TB Di splays a table listing the attributes
of selected features in an active thene
| dentify B Lists attributes of features clicked on
with the mouse (similar to ArcView’s
identify tool)
Summarize zones AM Summarizes features in one theme based

on groups defined in another theme

'FM - file menu

°TB - toolbar

3TRW - table reply window
“GUI - graphical user interface
°DC - data catalog

®AM - analysis menu



6.4 Exanpl es of Sel ected Menu and Tool bar Functi ons
6.4.1 Prior to Starting

Make sure that the Java and the map client software
have been properly installed on the system and that a
user nane and password have been assigned to the user by the
server adm nistrator.

6.4.2 Logging In

After the Java Network Map Cient (JNMC) software is
started, the first screen that will appear is the login
screen to enter the usernanme, password, and the server
address (Figure 6.4). |If the error nmessage "Connection
Ref used"” appears, then either the server is tenporarily down
or the server address was entered incorrectly. A "Tined
Qut" message indicates that the server is very busy.

Username: Passworil:

Injones | |:'::':-,l::'::':-,l::'::':| |

Host Address:

|orca.sse.nmfs. goy |

Cancel Login

Figure 6.4. The |l ogin screen.

6.4.3 The Program Screen

After pressing the LOG@ N button, an enpty map VI EW
FRAVE wi | | appear (Figure 6.5) while the server perforns a
nunber of operations to prepare the session and transfers
the entire view definition over the network. During the
setup, the CANCEL button is the only enabl ed button on the
graphi cal user interface (GJ). This button is simlar to
the "Cancel " or "Stop" buttons found in web browsers and
all ows the user to cancel a pending request. Depending on
net wor k demands, the first map nmay require a mnute or nore
to arrive. Subsequent requests generally require less tine.
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Figure 6.5. The initial view after |ogging on.

6.4.4 The Map View Interface

Figure 6.6 shows the screen after the first map
arrives. The area on the right shows the nmap itself. The
split pane on the left holds the static thenmes on the top,
and preview i rages of the inmage catal og thenes on the
bottom The divider between the static thenmes and the imge
catal og can be repositioned by clicking on the dividing bar
and draggi ng the nouse. At the bottomis a coordinate panel;
as the nouse pointer noves over the map image, the
coordi nate panel shows the geographic coordi nates of the
nouse (i n decimal degrees). The buttons, tools, and nenus
line the top of the screen. Al of the buttons have tool
tips, so if you want to know what a button does, sinply hold
t he nouse over it for a second.
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Figure 6.6. The view after the maps arrive.

6.4.5 Navigating the Map

Movi ng around within the map i s acconplished using the
ZOOM I N, ZzOOM QUT, and PAN tools, shown in Figure 6.7. For
exanple, clicking on the ZOOMIN button will make the too
active and enable the user to select the region of the map
to zoomto by clicking and draggi ng the nouse. Wen the
nouse button is rel eased, the zoomrequest will be sent to
the server. Wile the zoomrequest is being processed, the
map and buttons will be grayed out. \When the server finishes
processing the request, the new map will be |oaded into the
Vi ew.

r @R QMO o

Figure 6.7. The ZOOM I N, ZOOM QUT, and PAN t ool s.
The ZOOM QUT tool zoons out the map in the ratio of the

zoom box relative to the current map extent, i.e., if a
small rectangle is drawn, the imge zoons out a lot, and if
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a large rectangle is drawmn, the inage only zoons out a
relatively small anpbunt. In contrast, the ZOOM FULL button,
depicted in Figure 6.8, zoons the viewto the full extent of

all thenes.
& &

Figure 6.8. The ZOOM FULL button highlighted on the
left.

6.4.6 Working with Static and SST Thenes

The thenes are the "l ayers" of the map, shown in the
split panes at the left side of the view franme. |In ArcView,
a theme is nade up of geographic features (e.g., the
separate zones that nmake up the Shrinp Statistical Zones
thene). Additional data nay be associated with each of
these features. For exanple, each statistical zone in the
Shrinp Stat Zones thene is assigned an | D nunber.

Simlarly, each pixel in the sea surface tenperature (SST)
images in the Image Catalog is associated with a nuneri cal
value, i.e., tenmperature in degrees Cel sius.

Three properties of thenes can be adjusted: their
visibility, the visibility of their |egends (or thunbnail
previews, for image catal og themes), and whether or not they
are "active".

e Legends Thene. Legends can be hidden and shown by
clicking the small triangular icon to the right of the
theme’s name (Figure 6.9). Wen the |legend is hidden, it
is "rolled up" into the theme nane (see the "State

Waters” thene in the graphic). This is a quick
process, because it does not require a call to the
server.

e Thenme Visibility: Theme visibility (in the map) can be
changed by checki ng or un-checking the box by the
thenme’ s nanme (clicking on the box’s |abel also toggles
the check). This process takes nore tinme, because it
requires a request to the server to produce a new map
image. In order to minimze needless extra calls to the
server, there is a one and a half second delay fromthe
| ast check box click before the request is actually
fired. This allows you to turn several thenes on or
of f, and have all of the requests handled at once. O,
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if you accidentally click on a thene’s check box, you
can quickly click on it again to prevent the request
fromfiring.

Active/lnactive: For nost anal yses and operations, you
are only interested in a few of the thenes present in
the view (or even just one). You specify which thenes
you want to be the target of your actions by maeking them
active. A thene is nade active by clicking anywhere on
the thene’s panel besides the check box, its |abel, or
the |l egend visibility button. Wien a thenme is active,

its panel |ooks depressed (e.g., the "Shrinp Stat Zones"
theme in the graphic). Toggling a thene’s active status
does not require a call to the server

EEINMFS Java Network Map Client

File  Analysis

yx KEu- sren read

[¥] Land Mask

L] iHidéIShnw Legend
[v] State Waters A | g
[¥] Shrimp Stat Zones e

B
[_] Bathymetry -

306 Jul 1998 10

Figure 6.9. d icking_fﬁe triangular area to
the right of the thene hides or shows the
| egend.
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Data queries and summari es can be extracted and are
presented in tabular form For exanple, reading an SST val ue
In an i mage begins by selecting an inmage fromthe i mage
catal og and clicking on its check box to make the imge
visible. Once the new map returns (Figure 6.10), make the
I mge thene active by clicking onit. Also nake the thene
Shrinp Stat Zones active, and select the | DENTIFY tool from
t he tool bar.

EINMFS Java Network Map Client [ [O] x]
File  Analysis

WX @R EZHel k@8 Obols . @

[¥] Land Mask
==
] State Waters

[v| Shrimp Stat Zones

[} Bathymetry

orthing: Easting:

Figure 6.10. SST inmage and Shrinp Stat Zones
t hemes sel ected fromthe data catal og.

By clicking on a point of interest, e.g., off of the
Loui si ana Coast, the server will return a tabular listing
for each of the two active thenmes, one of which is shown in
Figure 6.11. The table indicates that the SST neasured at
-88.9383° west |ongitude and 28.5157° north | atitude was
21.95°C. There is one table for every active thene (unl ess
there are no thene features present, e.g., there would be no
table for the Shrinp Stat Zones after clicking a point in
the mddle of the Gulf of Mexico). The tabs at the bottom
of the wi ndow enables the user to switch tables for view ng.
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[=EiTable Reply _ (o] x|
I
Point: -88.9383 28.5157
Yalue
21.95
| [ »

|07 Nov 1998 1400 Hours | Shrimp Stat Zones |

Figure 6.11. SST val ue measured
of f of the Loui siana Coast.

6.4.7 Sel ecting Features
6.4.7.1 Interactive Selection with the Muse

I n anot her exanple, assunme that a user is interested in
the four Shrinp Statistical Zones |ocated off of the Florida
Panhandl e (zones 7-10). After confirmng that the Shrinp
Stat Zones thene is active and activating the SELECT BY
RECTANGLE tool, the nouse is clicked and dragged into a
rectangle to select the four zones (Figure 6.12).

FEINMFS Java Network Map Client [_[olx]|
File  Analysis

X NE%Es ZECH n0q QMoo s .

[l Coast v |
|
[¥] State Waters rd |
:
[¥] Shrimp Stat Zones od |
=
[Z] Bathymetry ¥
100 - 500
501 -1000
1001 - 15600
1801 - 2500
0 2501 - 3500

4000 2400 L,

nam
fr: -96.0088 ¥:19.133

Figure 6.12. Shrinp Statistical Zones sel ected
of f of the Florida Panhandl e.
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Note that the selected shrinp zones are highlighted in
yel low. However, to confirmthat the correct zones were
sel ected, click the RETRI EVE SELECTED ATTRI BUTES ONLY button
which returns a tabular list of the attributes of the
sel ected features. The result fromthis action is shown in
the Figure 6.13.

[EiTable Reply |- (O] x|
(=
Selected Features
Zone D
|4
7
g
9
10
Shrimp Stat Zones

Figure 6.13. Tabul ar response fromthe RETRI EVE
SELECTED ATTRI BUTES ONLY butt on.

According to this table, zone 6 was inadvertently
selected in addition to the zones in our study area. Feature
sel ections can be nmade nore precisely by performng a
dat abase query on the "Shrinp Stat Zones" thene.

6.4.7.2 Sel ection by Query

Before performng a query on a thene, the anal yst may
want to peruse the types of data associated with the thene
Wth the Shrinp Stat Zones thene active, clicking the THEME
PROPERTI ES button will display a tabul ar response depicted
in Figure 6.14.

=i Theme Properties - [O] x]
(=
Description

Froperty | Value
Mame: Shrimp Stat Zones
Type: Feature Theme
Comments:
Has Legend: true
Mumber of records: 40
Field: Zone 1D Integer
|07 Nov 1998 1400 Hours | Shrimp Stat Zones |

Fi gure 6.14. Tabul ar response
showi ng the types of data associ at ed
with the Shrinp Stat Zones thene.
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Fi gure 6.14 shows the basic characteristics of the
Shrinp Stat Zones thenme. Anong other things, it shows that
this theme has only one field associated with it: a field
called "1d" which holds integer values. dosing the Thene
Properties wi ndow and clicking the QUERY THEME button opens
a di alog window which allows the user to build a query to
sel ect zones 7-10 fromthe Shrinp Stat Zones theme. The
Query di al og has several features worth noting. First, a
list of available fields is given in the left-hand Iist box
(there is only one field for this thene). Wen the user
clicks on a field name, the box on the right side lists the
type of data in the field (integer in this exanple), and the
m ni mum and maxi num val ues. This allows the user to avoid
wasting tinme | ooking for zones nunbered 40 or nore, Since
you know that 40 is out of range (note: this information
wi Il not be available for all thenes).

To build the query, the user can type in the query
manual |y or use the buttons in the query window to build the
text. Double-clicking the field s nanme will insert the
field name into the query. ArcView’s query language requires
rigid adherence to a standard format. Note that field names
are surrounded by brackets ("[ ]") and parentheses are used
to partition the different terms in the query. The query
window set up to select zones 7 through 10 in the Shrinp
St at Zones theme is shown in Figure 6.15.

]
= Query _ O] x|
Fields: MinimumMaximum Values:
Zane |D = = 5= Integer
1
40
<= < <=
and or {)
Example: ([fieldname1] = 100) or {[fieldname2] = 1000}

{ [Zone ID] >= 7} and ([Zone ID] <= 10j|
New Set
Add to Set
Select from Set

Figure 6.15. Query wi ndow set up to select Shrinp
Statistical zone nunbers 7 through 10.

[lshrimp Stat Zones | 07 Nov 1998 1400 Hours |
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When the query is ready,
in the query w ndow wi | |
6.16 with zones 7 through 10 selected, i.e.,

yel | ow.

[EiNMFS Java Network Map Client

File  Analysis

X R E %=

& el

clicking on the NEW SET button

generate a map simlar to Figure
hi ghlighted in

kO E QOO0 F .

[v] Coast
]
[¥] State Waters

[_] Bathymetry

100 - 500
501 - 1000
1001 - 1500
1501 - 2500
"7 2501 - 3500

[¥] Shrimp Stat Zones:

An00

2400

(8 07 Nov 1998 1400 Hours

L

¥

g
P -96.3457

¥: 19.0713

Figure 6.16. Results of using a query to sel ect
zone nunbers 7 through 10 in the Shrinp

Statistical

Zones t hene.

6.4.8 Sunmarizing I nformation

After the zones are sel ect ed,

a tabul ar summary of SST

in each zone may be generated by initiating the SUMARI ZE
ZONES itemin the Anal ysis menu whi ch responds with the
di al og box shown in Figure 6.17.

&3 Summarize Zones [ x|
Summarize the values in: Using this field to define zones:
Zone 1D
|07 Nov 19984400 Hours |
Using zones defined in:
Shrimp Stat Zones v
Cancel 0K

Figure 6.17. The SUMVARI ZE
ZONES di al og box fromthe

Anal ysi s menu.
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The pull down list |ocated at the top left of Figure
6.17 enables the user to define the SST thene to generate
the tabul ar summary and in this exanple, an image acquired
on Novenber 7, 1998 at approximately 1400 hrs. The pul
down |list at the lower left of the dialog box presents a
list of themes that can be used to summarize the SST data,
i.e., the Shrinp Stat Zones theme. The data field, Zone ID
Is selected in the window on the right. Continuing with the
exanpl e, the user has set the SUMVARI ZE ZONES di al og box to
tabul ate SST statistics fromthe i mage acquired on Novenber
7'" for each of the four selected zones in the Shrinp Stat
Zones thenme. By clicking the OK button, a tabular summary
simlar to Figure 6.18 will be displayed.

[ Table Reply _______________HEH

555;5@
Theme 07 Nov 1998 1400 Hours Summarized by field Zone ID in Shrimp Stat Zones
Zoneid ‘ Count ‘ Area | Min | Max | Range ‘ Mean ‘ Std ‘ Sum | Wariety | Majority | Minarity | Median
16426 1.6426 131 24.79 11.69 22.0427 1.92082 362073.0 212 23.39 131 2279
12218 1.2218 11.2% 2748 16.26 241473 1.80368 295021.0 282 23.8% 11.24 242
a148 0.9142 10.89 270 16.11 246737 19138 2157150 226 256 1089 252
a7 0.8707 11.05 29.79 18.74 23.3265 264613 2021040 AL 245 11.06 24.04

7
8
]
10

07 Nov 1998 1400 Hours

Figure 6.18. Tabular summary of SST data for each of the
four zones selected in the Shrinp Stat Zone thene.

Figure 6.18 presents a tabular summary statistics for
the sea surface tenperature inage specified in the Sunmmarize
Zones dialog box in Figure 6.17. For exanple, the nean
tenperature in zone 11 was 24.6°C. The results of the
analysis may be saved on the user’s machine by clicking the
SAVE TABLE button on the toolbar window. The table will be
saved as a ASCII text file with the data fields delimited by
tabs and thus can be easily imported into almost any
spreadsheet or database program.

6.4.9 Uploading Custom Point, Line, and Polygon Themes

The JNMC allows the user to upload custom point, e.g.,
the location of a harmful algal bloom; line, e.g., an aerial
survey transect where a rare species of marine mammal was
sighted; and polygon themes, e.g., a longline set; from a
drive on the local computer to the server to use in
analysis. The format required for uploading custom themes
and associated attributes is described in Appendix C and in
the online tutorial available through the NMFS Java Network
Map Client Download Page (see section 7.0). A sample theme
definition file, called custom t hene. t xt , will be
automatically installed with the INMC software, located in
the HELP directory, and is also listed in Appendix C,
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Section C. 4. The sanple theme is an exanple of how to
perform ot her anal yses using SST thenes fromthe | mge

Cat al og.

Clicking the NEW THEME button or sel ecti ng NEW THEMVE
fromthe File nenu opens a file dialog box used to | ocate
the customthene.txt file. dicking the OPEN button in the
file dialog box will automatically upload the customthene
definition to the server and add it to the current view
Note that the customthene, Survey Points, has been added to
the data catal og and rendered in the current view (Figure
6.19).

EEINMFS Java Network Map Client [ (o] ]|
File  Analysis
e x M= HpeHd rORQAD

[v] Survey Points ¥

[¥] Coast -
[¥¥] State Waters -
[¥| Shrimp Stat Zones -
[ Bathymetry -

) 06 Nov 1998 2100 Hours X

e s B E

-0 10679 ¥: 17.3420

Figure 6.19. The customthene, Survey Points, uploaded
into the data catal og and rendered on the SST thene
acqui red on Novenber 7th.

By nmaking the Survey Points thene the only active thene
(i.e., clicking on any currently active thenes to deactivate
them and clicking on the Survey Points theme to make it
active) and clicking on the THEME PROPERTI ES button, a
di al og box will be displayed on the screen (Figure 6.20).
The di al og box indicates that the Survey Points thene has
several fields associated with each point such as an integer
val ue, a bool ean value, and data field. |In actual data,
these fields nay represent sanple nunbers, the date the
sanpl e was taken, and the value of a neasurenent taken at a
particul ar | ocation.

31



] =

Theme Properties |_ (O] x|

=

Description
FProperty | Value

Mame Survey Points
Type: Feature Theme
Comments:
Has Legend: frue
MNumber of recards: 3
Field: Int Integer
Field: Float 1 Floating Point
Field: TarF Boolean
Field: the Date Date
Field: Description Siring
Field: Float 2 Floating Point
< | »
Survey Points

Fi gure 6.20. Properties of
the Survey Points thene.

6.4.10 Summari zing Data Using the Custom Thene

Continuing the denonstration, summarize SST val ues at
each point in the Survey Points thene. By clicking the
RETRI EVE ALL ATTRI BUTES button, it is evident in the thene’'s
tabl e that several of the points have the same values in
sone fields. For exanple, in the "Description" colum,
three points have an "A", three have a "B', and two have a
"C'. Assuming that these are codes for different sanple
types, the user may want to conpare the nmean SSTs for each
of the three sanpl e types.

[EiTable Reply Hi=E
Il
All Records
Int [ Float 1 [ TotF [ the Date | Descripion | Float 2
3l 32.0|true Tue Sep1502:00:00 ... |A 38.994
21 88.5|false Tue Sep1502:00:00... |A 77.99
i 54.0)true Tue Sep 1502:.00:00... B 713
il 571 true Tue Sep1502:00:00... A 74
56 92.999 |falze FriSep 18020000 C... |B 1.1
il 77.787|false Fri Bep 18 02:00:00 ¢ |C -47.7778
29 24.2|true Fri Bep 18 02:00:00 ¢ |C -100.0
29 44.0|false FriGep 1802:00:00 C.. B 100.1
4] [»
Table for Survey Points

Figure 6.21. Thene table listing attributes for
t he Survey Points thene.

The SUMMARI ZE ZONES utility denonstrated Section 6.3.8
wll be used with the Survey Points thenme to tabul ate data
froman SST thene. |In contrast to the previous exercise
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where each zone in the Shrinp Stat Zone thene had a uni que
identifier (i.e., zone nunber) this data will be sumari zed
for each of the three levels, i.e., A B, and C, in the
DESCRI PTION field (Figure 6.21). The SUMVARI ZE ZONES di al og

box set up for the analysis using the SST thenme acquired on
Novenber 7'" is shown in Figure 6.22.

il -
&} Summarize Zones | x|

Summarize the values in: Using this field to define zones:
Int

07 Nov 1998 1400 Howrs w | |F123t]
TorF

3 h g the Date

Using zones defined in: -
Description
Float 2

|Suwey Points - |

Figure 6.22. The SUMVARI ZE ZONES

di al og box set up to summari ze SST
data for each of the three levels in
t he DESCRI PTION fi el d.

A tabul ar sunmary of the data is shown in Figure 6.23.
G icking the SAVE TABLE button will downl oad the data to a
| ocal drive.

&3 Table Reply

[_[o]x

=g
Them: e 07 Nov 1998 1400 Hours Summarized by field Description in Survey Points

Descri plmd Zone-co de ‘ Count ‘ Area ‘ Min ‘ Max ‘ Range ‘ Mean ‘ Std ‘ Sum ‘ Wariety ‘ Majority ‘ Minority ‘ Median
A 1 & J.0E-4 13.44 258 12.18 2016833 5.04698 60.49 0.03 13.44 13.44 2145
B 2 3] 3.0E-4 24.89 27.85 2.96 26.6267 1.26175 79.88 0.03 24.89 24.89 2714
[+ & 2 2.0E-4 23.28 26.85 3.56 25.07 1.78 6014 0.02 23.28 23.28 2329
4] D
07 Nov 1998 1400 Hours

Figure 6.23. SST data tabulated fromthe inage
acqui red on Novenber 7'" for each of the three |evels

of the DESCRIPTION field associated with the Survey
Poi nts t hene.

6.4.11 Del eting Thenes

After the user uploads a customthene to the view, it
wWill remain there until it is explicitly deleted. The thene
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wi Il even persist between sessions. To renove a theme that
I's no | onger needed, the theme nust be nade active and then
del eted by clicking the REMOVE THEME button. The REMOVE
THEME button will delete all active thenes so the user
shoul d carefully check all active themes before executing
the command. Customthenes are permanently deleted fromthe
server by this command to prevent the server from becomn ng
cluttered with dated or obsolete files. The customthene
definition may be re-loaded, however, fromthe |oca
conmputer if the thene is required again. If one of the

t hemes supplied by the server (e.g., one of the static
thenmes, or a thene fromthe Image Catal og) is deleted, the
theme is not permanently renoved; it will reappear the next
time user logs in.

6.4.12 Loggi ng Qut

When the session is finished, the user can | og out
ei ther by choosing LOGOUT fromthe file menu, or by sinply
exiting the program

7.0 CONTACTS FOR ACCESSI NG THE SYSTEM

Instructions for downl oadi ng the Java software and the
JNMC software are mai ntai ned at the NMFS Java Network Map
dient downl oad page | ocated at SSC'. There is a user's
guide and tutorial online at the same location. A modified
version of the online tutorial was presented beginning in
Section 6.0. The Java Network Map Server Administrator’s
Guide given in Appendix D provides more detailed information
on how the server components function. A brief summary of
the online version of the JINMC User’s Guide is given in
Appendix E. Dr. Thomas D. Leming 18 Research Oceanographer,
is the server administrator and sets up user accounts and
issues passwords.

8.0 RECOMMENDATIONS FOR IMPROVEMENTS

The current system is slow since it requires 30 or more
seconds to respond to a request submitted by a remote user.
The problem is the outmoded SGI UNIX workstation configured
as the server. The workstation is about eight years old and
will no longer be supported directly by SGI at the end of
the year. Moving the system to a Windows NT operating
environment may result in significant improvements in

o http://marlin.ssc.nnfs.gov/gis

18 E-mmil address: tom@l uefin.ssc.nnfs.gov; Tel ephone: 228-688-

1214.
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response times but would require nodification of the server
software, a dedicated Wndows NT Server, the purchase of an
addi tional copy of ArcView and the Spatial Analyst

extensi on, and possibly additional |icensing fees to use
ArcView to publish maps on the WWN Conparing the relative
costs of the two platforns, purchasing and configuring a

W ndows NT server may be a nore cost effective solution than
repl acing the UNI X server.

e Recommendation 1. Modifying the server software
and replacing the current UNI X server with a
W ndows NT server is estimated to increase the
speed of processing client requests by a factor
of four.

The pipeline processor currently used to update the
catalog directory and imge catalog is currently hard coded
for CWSST i nages.

e Recommendation 2. Expand the capabilities of the
pi pel i ne processor by nodifying the Avenue
scripts to accommodat e ot her CW AVHRR products
di stributed through the GWRN, e.g., the channe
1 through 4 inages.

SST images are stored as GRID files in the archive
directory, a cunbersome format that is difficult to
distribute to other users.

e Recomendation 3. Modify the Avenue script that
updates the archive directory to convert the SST
GRID files to binary raster floating point files
and correspondi ng ASCI I navigation files.

SeaW FS i mages are currently processed manual |y through
SeaDAS software to re-project and refornat the data for use
in ArcVi ew.

e Recommendation 4. Integrate SeaDAS software into
a pipeline processor to convert and re-project
SeaW FS chl orophyll-a images into GRID files for
the catalog directory and i mage cat al og.

There is no efficient way to search for historical data
in the GVRN CW ar chi ve.

e Recormendation 5: Continue devel oping the inage
catal og prototype into an archive catal og by
devel opi ng a generic catal oging engine to handl e
a wi de range of ArcView conpatible vector and
raster data that could support projects through
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the JNMC. Front end tools would enabl e the user
to select near real tinme as well as historical

i mgery by product type, date and tine of

acqui sition, and geographi c coverage as well as
peruse thunbnail inmges of each map file.

9.0 COLLABORATI VE ACTI VI TIES OR FI SCAL LEVERAG NG

The U.S. Environmental Protection Agency’s (EPA) Gulf
of Mexico Programs Office has agreed to continue funding
contractual support to develop additional data layers for
the GIS. Contoured environmental data collected as part of
the SEAMAP program are of interest to the group,
particularly hypoxia zones off of the Mississippi River
inferred from bottom oxygen measurements.
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APPENDI X A: A PROCEDURE FOR GENERATI NG ARCVI EW COVPATI BLE
SEAW FS | MACGES

A. 1 Conputer Hardware and Software Requirenments

This procedure was devel oped with the Interactive Data
Language (IDL), SeaDAS, ArcView version 3.0b, and the
ArcView Spatial Analyst extension installed on SG@ UN X
wor kst at i ons.

A.2 Rectifying the |Imges

The SeaW FS inages are received at the GVRN in a
general perspective map projection (GPMP) and nust be
rectified to fit the geographic coordi nate system of the
@ul f of Mexico Master Image (GVMM). The foll ow ng
processi ng steps were used to re-project the imges with
SeaDAS sof t war e:

(1) Fromthe SeaDAS mai n nenu, select
‘Display/seadisp’.
(2) From the Seadisp main menu, select ‘Load/SeaWiFS'.
(3) From the Product Selection menu, select ‘file/OK’.
(4) Select the desired SeaWiFS product, e.g.,
‘chlorophyll-a’, then ‘Load’.
(5) From Seadisp main menu, select ‘Projection’.
(6) From Seadisp Projection Function Menu:
a. Select product for projection
b. Use cylindrical map projection
c. Set then minimum and maximum latitude and
longitude coordinates of the output image,

e.g., for the GMMM: 18 ° North Latitude, -80 °
West Longitude and 31 ° N Latitude, -98 °W
Longitude.

d. Activate the ‘isotropic’ button
e. Set number of columns and rows for output file,
i.e., for the GMMM, 1801 columns by 1301 lines.
f. Initiate the rectification procedure by
selecting ‘Go’

A.3 Conversion from HDF to Binary Raster Format

When the re-projection is completed, the new image will
be added to the band selection list in active memory with
the prefix ‘mapped’ added. Select this new file as the
active file and continue processing in SeaDAS to convert the
image to a binary floating point output image:

(1) Select ‘Display’, then ‘Functions’, then
‘Output/Binary’.
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(2) From the Output Setup Menu, set Type to ‘Image
Data’, activate the ‘GeoPhys’ button (encodes the
data with physical values, in this case,
chlorophyll-a expressed in mg/l in floating point
format), set File Type to ‘Flat File’, Window to
‘Entire’, then initiate the reformatting by typing
‘Go’.

(3) The binary output flat file will be created with
the suffix “.flat’ with the label ‘mapped’ in the
filename prefix.

(4) Before the flat binary file can be imported to
ArcView with the Spatial Analyst extension, it
must be renamed with the filename extension,
‘it

A.4 Creating the Navigation File

The Spatial Analyst extension also requires a
corresponding navigation file which is created with an
ordinary ASCII text editor. The navigation file must use a
filename prefix identical to the binary raster file, end
with a .hdr extension, and be stored in the same directory
with the image. The contents of the .hdr file for the GMMM
Is as follows:

ncols 1801 (Total number of columns in image)
nrows 1301 (Total number of rows in image)
xllcorner -98.00 (W longitude of lower left corner of
image)
yllcorner 18.00 (N latitude of lower left corner of
image)
cellsize 0.01 (Pixel size in degrees)
nodata_value 0O (Optional keyword and value - defines

data value that is missing or unknown;
in this example, missing data are
defined as zeros)

byteorder msbfirst (Byte order for binary pixel values,
I.e., most significant byte first
(mshbfirst) for SGI workstations; the
other option is least significant byte
first (Isbfirst) which is usually the
case for a Windows-based PC).

A.5 Importing the Image with Spatial Analyst

The following steps were used to convert the binary
raster file to a GRID file and add the image to a view:

(1) Open ArcView

(2) Under the ‘File/Extensions’ menu, activate the
‘Spatial Analyst’ extension
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(3) Open a new view
(4) From the view menu, select ‘File/Import Grids’
(5) Select the ‘binary’ option in the ‘Import File
Type’ menu.
(6) Select the “flt’ file created previously and
click ‘ok’.
(7) Define the path and name for the GRID output file
and click ‘ok’.
(8) Add the new GRID theme to the view:
a. Open the ‘View’ menu and select ‘Add
Theme’
b. In the ‘Add Theme’ menu under ‘Data Source
Types’ select ‘Image Data Source'.
C. Select the new GRID file and click ‘ok’.
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APPENDI X B: A TECHNI QUE FOR RE- PRQJECTI NG COASTWATCH
SATELLI TE | MAGE PRODUCTS FROM A MERCATOR MAP
PRQIECTI ON TO A GEOGRAPHI C (LI NEAR
LONG TUDE/ LATI TUDE) COORDI NATE SYSTEM

B.1 Conputer Hardware and Software Requirenents

Thi s techni qgue was devel oped using a personal conputer
with a Wndows NT version 4.0 operating systeminstalled
along with the follow ng software: Deconpression and
Conversion of NESDI S CoastWatch | magery (DECCON); the Bl ue
Mar bl e Geographic Transforner, v 3.07; The Statistical
Anal ysis System (SAS), and the SAS Interactive Mtrix
Language (I M).

B.2 Automatic CGeneration of Ground Control Points
(GCPs)

A techni que was devel oped to automatically generate a
GCP fil e using geographic data extracted fromthe header of
a high resolution Gulf of Mexico (synoptic coverage) SST
i mge and a nodified version of an |Inage Product System
subroutine, MERCAT . The geographic data, i.e., mnimm and
maxi mum boundi ng | ongi tudes and | atitudes, pixel size (1.47
km), and x- and y-offsets, were extracted fromthe imge
file header using DECCON software. The MERCAT FORTRAN code
was converted to SAS code and integrated into a program
(GCP_CEN. SAS) designed to generate a grid of geographic
coordi nates across the image, transformthe |ongitude and
| ati tude coordinates to Mercator inmage coordi nates, and
wite an ASCII GCP file in the format required by the
Geographic Transforner. The SAS programis listed in
section B.6.2. The ASCI| output file was fornmatted as a
Reference Settings File (RSF) for the Geographic
Transformer. The Mercator inmage coordinates in the RSF were
originally rounded off to integer values and | ater conputed
as floating point values to provide a better "fit" with the
map transformati on equation. The contents of the RSF is
shown in section B.6.3. A total of 48 GCPs were generated
for the task and a nodified version adapted fromthe RSF is
shown in section B.6.4.

B.3 Initial Run with the Geographic Transformer

The rectification process continued by using DECCON to
convert the SST image into an 8-bit TIFF inage, a file
format supported by the Geographic Transforner. The TIFF
i mage and RSF file were inported into the Geographic
Transformer. The RSF file was used to generate a pol ynom al
| east squares mappi ng equation to relate the Mercator | mage
coordi nates to the geographic coordinates (Figure B.1). In
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the initial run with the Geographic Transformer the

resolution specified in the output ("destination™) image was
1,113.19490793273 m, the linear distance of 0.01 ° of
longitude at the equator using WGS-84 equatorial radius.

The dimensions (scan lines x elements) of the output image

did not conform to the Gulf of Mexico master image

dimensions since pixel sizes were slightly larger that the

desired 0.01 ° pixel size as evidenced in the corresponding

ESRI world file generated during the transformation.

@ The Geographic Transformer

File ‘“izards Options Help

Reference I Transform | Batch Transform | Mosaic | View |

— Rodfererce Fomd Frok Wardow —— | [ Feforernce Mapr Wirdew
BT T e

L Y RN N
Source ¥, 1517, 875 Source #7743 614
Ref E.M: 7811 54.29% 2038 3863 N Ref E.M: 8825 3356 , 2300008 N
— Reference Foint information
Foint Mame: I Source ¥ [Acrosz]: I Reference East: I

Add | Replace Saurce ¥ (Dawn]: I HeferenceNolth:l

— Referepce Fomwf L il - Zod Grdler Pofonomial model applied sith £8 points mofpded oot of £8 fofaf pomis

Reference E ast Feferance Narth

o 1.3305374083013100)98 14 3.75'w 05625
+ w2 1.0428393320644300 | 262.158536735131000 38 14 3.75'W 2805625 M 05
+ P 3 1.0428393320644300 | 515.514301856103000 95 14 3.75 W 2B056.25M 01
+ [ 227 9783848781490000 1.3305937403301 3100 9514 2.75'W FO5E25M 0.3
+ W5 227 9783848781490000 2621585367851 31000 95 14 3.75 W 28056.25M 05
+ MWE 227 9783848781490000 515.874301956103000 95 14 2.75W 2505625 M 0.1
+ 7 ARA 91393042 423R0000 1 320037408801 3100 592 14 3 7R %W ANERAAMN n: _ILI
L] »
Delete... I +4 I 2nd Order Polynormial Graph Emors.... | Save... |
| |Cxvanini_gis\B_MARBLENHI2 sst.tif |Cxmini_gis\B_MARBLE\Hrfe

Figure B.1. The Geographic Transformer’s reference map GUI
set up with the test SST (source) file imported as a TIFF

file, the reference settings file listed in section B.6.3,

and the polynomial least-squares map transformation
equation computed in preparation for the transformation

step.

B.4 Computing the Correct Destination Resolution
Since the determination of the correct destination

resolution by trial and error with repeated runs of the
Geographic Transformer would have been a time-consuming
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process, a no-intercept regression model was developed
(IML_REGR.SAS, section B.6.5) to predict the required value.
The data for the computation were obtained from six runs of
the Geographic Transformer using trial destination
resolutions ranging from 1,105 - 1,120 m. The corresponding
pixel sizes (in angular degrees) from the ESRI world files
generated from the runs were used as the independent (x)
variable and the destination resolutions as the dependent

(y) variable in the equation. The equation predicted that a
destination resolution of 1105.74275822796 m would result in
the desired pixel size of 0.01 ° in the output image. The
regression results are shown in section B.6.6.

B.5 Final Rectification

Using the destination resolution predicted by the
regression equation, the image was successfully rectified to
fit the Gulf of Mexico master map. The output file was
written as a TIFF image, an image format supported by
ArcView. The transform settings file for the operation is
listed in section B.6.7. The software also generated a world
file (section B.6.8) that is required by ArcView to
correctly navigate the image. The transformation parameters
are depicted in Figure B.2.

@ The Geographic Transformer H=] E3
Eile ‘'wizards Options Help
Aek {Transform | Batch Transtorm | Mosaic | View |
2  F o Ao P
: |Chmini_gis\b_marblethir21 sst.if Browse... Geodetic Latitude / Longitude, '#/GS 1554 [Molodensky
Source Image: I Lgishb_| method]
Fieference File: IC.\miniﬁgis\bﬁmarble\Hlfg‘l A70.sf Erowse...
Leamea dans Sivadaaies Spodan.. |
Lrordinale Spxfem O, 7
Geodetic Latitude # Longitude, 'WGS 1984 [Molodensky method] Morthwest Cormer East SE.005
= Morthwest Comer Morth: |31 005
Southeast Corner East: -80.0
[ Pestination £ Southeast Cormer North:— [18.0
Destination File: |C: “rniri_gighb_rnarblet ot sst bt M
Default to Source File Extents |
Reterencing Type: |ESF|| ‘world File [ TRw, WLD,JGW) Ll
Default to Reference Point Extents |
Border Calor: IWhite 'I
Diestination Resolution [METERS]: |1 105.7427582 [ il Fe
Centbral Latitude: IU SR I[none] jv
Pestration Coordinalfe Spsiom Dol
Geodetic Latitude # Longitude, WG5S 1984 [Malodensky method]
Peavipaaiiov Cangiasis Spfan. |

Franstfonm = |

|EI:\m\n\_gis\b_marble\hir21 st tf |C Smini_gis\b_marblet\Hrfgl14 2

|

Figure B.2. The Geographic Transformer’'s map
transformation GUI with parameters set to
rectify the Mercator source image to a
geographic coordinate system, write the data as
a TIFF image, and generate a world file.
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B.6 Prograns and Data

B.6.1 The Imge Product System MERCAT FORTRAN
subrouti ne.

SUBROUTI NE MERCAT( XLAT, XLON, Xl , XJ, | CONV)
Ck*********************************************************************
NAME- MERCAT EXPI RES- 12/31/99
LANGUAGE- FORTRAN TYPE- SUBRCUTI NE

VERSION- 1.0 DATE- 11/11/84 PROGRAMVER-  KRI SHNA ( SMSRC)
VERSION- 2.0 DATE- 04/11/89 PROGRAMVER- AGNI  ( SMBRO)

FUNCTI ON- TRANSFORMS LAT/ LONGS TO 1/JS AND VI CE VERSA
USI NG MERCATCR PRQJECTI ON.

FI LES- NONE
CALLI NG SEQUENCE PARANMETERS-
VARI ABLE TYPE |/ O FUNCTI ON
XLAT R*4 1/0O LATI TUDE
XLON R*4 1/0O LONG TUDE.
Xl R*4 1/0O PROJECTED | VALUE.
XJ R*4 1/0O PROJECTED J VALUE.
I CONV 1*4 | ICONV = 1 : CONVERTS

LAT/LONGS TO 1/JS

I CONV = 0 : CONVERTS

I/JS TO LAT/ LONGS.
COMVON AREA PARAMETERS- NONE

LOCAL PARAMETERS-

VARI ABLE TYPE FUNCTI ON

ARG R4 ARGUMENT USED TO CALCULATE
THE COORDI NATES

CcaL R4 THE CALCULATED COLUWN

EARTHR R4 RADI US OF THE EARTH

I HEM 1*4 DATA FLAG

OFFSET R*4 CONSTANT

Pl 4 R4 THE CONSTANT PI/ 4

RADPDG R*4 CONSTANT

ROW R4 THE CALCULATED ROW

RPD2 R*4 CONSTANT

SCALE R4 USED TO CALCULATE PRQIECTED X & Y

XCOR R*4 THE X COORDI NATE

YCOR R4 THE Y COORDI NATE

BLOCK DATA- NONE
SUBPROGRAMS CALLED- NONE
EXI T STATES- NONE

RESTRI CTI ONS- NONE

ATTRI BUTES- NONE
COMMENTS- SEE FUNCTI ON

Rk R I b o R R R R S b Sk S R R R R R R R ok kR IRk Ik Sk R S b ok R R R kO

lelelelolololelolololelelolololololololelolololeloloiolololololololololololololololololololololololololololol ol ol oNe)
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(eXeXe)

(eXeXe)

10

999

B. 6.1 MERCAT SUBROUTI NE, CONCLUDED:

DATA RADPDG 1. 745329252E- 2/
DATA RPD2/ 8. 7266462E- 3/

DATA Pl 4/ 0. 785398163/

DATA EARTHR/ 6371. 2/

DATA OFFSET/ 4. 14159203/
SCALE = EARTHR

I'F ( ICOW .EQ 0 ) GO TO 10

CONVERT LAT/LONG TO 1/JS

XCOR = XLON* RADPDG

IF ( XLAT .GT. 85.0 ) XLAT = 85.0
IF ( XLAT .LT. -85.0) XLAT = - 85.0
ARG = Pl 4 + ABS(XLAT) * RPD2

YCOR = ALOG({ TAN( ARG) )

IF ( XLAT .GT. 0.0 ) YCOR = - YCOR
ROW = YCOR + OFFSET
COL = XCOR

XJ = RON* SCALE
XI = COL * SCALE
G0 TO 999

CONVERT 1/JS TO LAT/ LONGS

CONTI NUE

IHEM = -1

COL = XI/SCALE

ROW = XJ/ SCALE

XCOR = COL

YOOR = ROW - OFFSET

IF ( YCOR.LT. 0.0 ) IHEM = 1
IF ( YCOR.LT. 0.0 ) YCOR = - YCOR
ARG = ATAN( EXP( YCOR))

XLAT = ( ARG - Pl 4 )/ RPD2

IF ( IHEM .EQ - 1) XLAT = - XLAT
XLON = XCOR/ RADPDG

CONTI NUE

RETURN

END
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B.6.2 The SAS program GCP_GEN. SAS.

Rk R T S o S R R S S kR Rk o o kS R R S o R IR kS bk S R R S Sk
1

E I I I I R A T R R R R R I R T I R I SRR T N I R

*** READ THE M NI MUM AND NMAXI MUM LATI TUDES, MAXI MUM AND M NI MUM LONG TUDES,
*** Pl XEL RESOLUTI ON, AND HORI ZONTAL AND VERTI CAL OFFSET VALUES TAKEN FROM
***x A COASTWATCH | MAGE HEADER FI LE GENERATED USI NG DECCON SOFTWARE

W NDOAS SAS ( VERSI ON 6. 10) PROGRAM GCP_CEN. SAS

TH' S PROGRAM READS THE GEOGRAPHI C COORDI NATES OF A COASTWATCH (CW
GULF OF MEXI CO | MAGE PRODUCT, GENERATES A LATI TUDE AND LONG TUDE GRI D, AND
PROCESSES THE DATA THROUGH THE CW SPHERI CAL MERCATOR EQUATI ONS TO GENERATE
CORRESPONDI NG SCAN LI NE AND ELEMENT COORDI NATES. BOTH SETS OF COORDI NATES
ARE REFORVMATTED | NTO A BLUE MARBLE REFERENCE SETTINGS (ASCI ) FILE USED
I'N THE GEOGRAPHI C TRANSFORMER TO WARP THE MERCATOR PRQIJECTI ON TO A
GEOGRAPHI C ( LAT/ LONG) COORDI NATE SYSTEM

TH S WAS WRI TTEN TO SUPPORT THE NEAR REAL-TI ME G S DEVELOPMENT FUNDED
BY NOAA/ NESDI S DURI NG 1996- 98.

REFERENCE FOR THE SPHERI CAL MERCATOR EQUATI ONS:

SNYDER, J.P. 1987. MAP PRQJECTI ONS - A WORKI NG MANUAL. U. S. GECLOG CAL
SURVEY PROFESSI ONAL PAPER 1395, 383 PP.

L.N. MAY, JR 28- AUG 96
DOC/ NOAA/ NVFS/ SEFSC REVI SI ON 1: 07- OCT- 96
M SSI SSI PPl LAB REVI SI ON 2: 05- NOv- 96
BLDG 1103, RM 218 REVI SI ON 3: 19- NOV- 96
STENNI S SPACE CENTER, Ms 39529-6000 REVI SI ON 4: 20- NOv- 96

Rk Ik S b O S Rk R Ik bk o o Sk R IR kS b ok Sk R R R S kR R b O R R R b o S I S R

DATA A

I NFI LE CARDS;

| NPUT
@ M N_LAT 9.
@1 MAX_LAT 9.
@1 MAX_LONG 10.
@2 M N _LONG 10.
@3 RES 8.
@2 H OFFSET 5.

@8 V_OFFSET 5. ;

I NDEX = 1,

*** TABULATE THE LONG/ LAT COORDI NATES OF THE M DDLE OF THE | MAGE ***;

M D_LONG
M D_LAT

(MAX_LONG + M N_LONG) / 2;
(MAX_LAT + M N_LAT)/ 2;

*M D_LONG = ROUND( (( MAX_LONG + M N_LONG)/2), 0. 1) ;
*M D_LAT = ROUND( (( MAX_LAT + M N_LAT)/2),0.1);
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B.6.2 The SAS program GCP_GEN. SAS, conti nued:

*** GENERATE A LONG/ LAT COORDI NATE GRID FOR THE NW ***;
*** QUADRANT STARTI NG AT THE NW CORNER AND ENDI NG ***;
*** AT ABOUT THE M DDLE OF THE | MAGE. NOTE THAT THE***,
*** RESCLUTI ON OF THE GRI D CAN BE ALTERED BY bl
*** CHANG NG THE DEGREE | NTERVALS AFTER THE ' BY’ il
*** | N EACH OF THE FOUR DO LOOP GROUPS, E. G, SET- ***;
*** TING THE RESOLUTI ON TO 3 DEGREES GENERATES A  ***;
*** TOTAL OF 48 COORDI NATE PAI RS FOR THE FULL bl
*** (1.47 KM RESOLUTI ON, GULF OF MEXI CO SYNOPTI C  ***;
*** | MAGE PRODUCT (1101 SCAN LINES X 1401 ELEMENTS)***;

DO XLON = MAX LONG TO M D _LONG BY 3 WHI LE(XLON < M D_LONG);
DO XLAT = MAX_LAT TO M D_LAT BY -3 WH LE( XLAT > M D_LAT);
QUADRANT = " NW ;
COUNT + 1;
Q COUNT + 1;
QUTPUT,;
END;
END;
Q COUNT = 0;

*** GENERATE A SIM LAR COORDI NATE GRI D FOR THE NE QUADRANT ***;

DO XLON = M N_LONG TO M D_LONG BY -3;
DO XLAT = MAX_LAT TO M D_LAT BY -3;
QUADRANT = " NE ;
COUNT + 1;
Q COUNT + 1;
QUTPUT,;
END;
END;
Q COUNT = 0;

*** GENERATE A SIM LAR COORDI NATE GRI D FOR THE SE QUADRANT ***;

DO XLON = M N LONG TO M D _LONG BY -3 WH LE(XLON > M D _LONG);
DO XLAT = M N_LAT TO M D_LAT BY 3 WH LE(XLAT < M D_LAT);
QUADRANT = ' SE';
COUNT + 1;
Q COUNT + 1;
QUTPUT,;
END;
END;
Q COUNT = 0;

*** GENERATE A SIM LAR COORDI NATE GRI D FOR THE SW QUADRANT ***;

DO XLON = MAX_LONG TO M D_LONG BY 3;
DO XLAT = M N_LAT TO M D_LAT BY 3;
QUADRANT = ' SW;
COUNT + 1;
Q COUNT + 1;
QUTPUT,;
END;
END;
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B.6.2 The SAS program GCP_GEN. SAS., conti nued:

*** COORDI NATES OF THE GULF OF MEXI CO SYNOPTI C 1.47 KM RESCLUTI ON PRODUCT PANEL

* Kk k.
1

CARDS;
17.820312 31.015625 -98. 234375 -79.726562 1.470000 -7431 15480

/*
*** COORDI NATES OF THE TEXAS 1.47 KM RESOLUTI ON PRODUCT PANEL ***;

CARDS;
24. 289062 30.289062 -97.968750 -91.218750 1.470000 -7411 15544

*** COORDI NATES OF THE GULF OF MEXI CO SYNOPTI C 4. 41 KM RESCLUTI ON PRODUCT PANEL

* Kk k.
1

CARDS;
12. 296875 31.015625 -98.234375 -77.968750 4.410000 -2477 5160

*** COORDI NATES OF THE LQUI SI ANA/ M SSI SSI PPl 1. 47 KM RESCLUTI ON PRCDUCT PANEL

***;

CARDS;

25.039062 31.000000 -94.007812 -87.250000 1.470000 -7111 15482

*** COORDI NATES OF THE WESTERN FLORI DA 1.47 KM RESOLUTI ON PRODUCT PANEL ***;

CARDS;
25.039062 31.000000 -87.671875 -80.914062 1.470000 -6632 15482

e

*** PROCESS THE LATI TUDE AND LONG TUDE COORDI NATES THROUGH THE ***;
***  COASTWATCH SPHERI CAL MERCATOR ( MERCAT) ROUTI NE TO GENERATE ***;

*** CORRESPONDI NG SCAN LI NE AND ELEMENT COORDI NATES il
DATA B;
SET A
Pl = 3.141592654; *x*x CONSTANT ***;
RADPDG = PI/180; *** CONVERTS DEGREES | NTO RADI ANS ***;
RPD2 = RADPDG 2; *** TERM I N THE XJ COORDI NATE CONVERSI ON EQUATI ON ***;
Pl4 = PI/4 *** TERM IN THE XJ COORDI NATE CONVERSI ON EQUATI ON ***;
EARTHR = 6371. 2; *** AVERAGE RADIUS OF THE EARTH (KM AT 60 DEGREES
LATI TUDE ***;

OFFSET = 4.14159203; *** VARI ABLE OF UNKNOWN ORI G N RETAI NED FROM THE
ORI G NAL ALGORI THM ***;
SCALE = EARTHR,

XCOR = XLON* RADPDG;
I F (XLAT GT 85) THEN XLAT = 85;
| E (XLAT LT -85) THEN XLAT = - 85;
ARG = Pl 4 + ABS(XLAT) * RPD2;
YOOR = LOG( TAN(ARG) ) ;
I'F (XLAT GT 0) THEN YCOR = - YOOR;
ROW = YCOR + OFFSET;
COL = XCOR
XJ = ROW* SCALE;
Xl = COL * SCALE;
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B.6.2 The SAS program GCP_GEN. SAS, conti nued:

*** WRI TING THE | MAGE COORDI NATES AS FLOATI NG POl NT NUMBERS
*+% | NSTEAD OF ROUNDI NG THEM OFF | NTO | NTEGERS G VES A BETTER  ***
*+x F| T WTH THE POLYNOM AL MAPPI NG EQUATI ONS | N THE GEOGRAPHI C ***;
*** TRANSFORMER

*J OFFSET = ROUND(XJ/ RES, 1)

*T _OFFSET = ROUND( XI / RES, 1) ;
J_OFFSET = XJ/ RES;
[ _OFFSET = XI/RES;
TMAGE_X = (| _OFFSET - H_OFFSET) + 1;

IMAGE_Y = (J_OFFSET - V_OFFSET) + 1;
* PROC PRI NT;

/ *
*** THE | NVERSE FORM OF THE COASTWATCH SPHERI CAL MERCATOR EQUATI ONS ADAPTED FROM

* Kk k-

**+' THE MERCAT ROUTINE. TESTED BUT NOT USED, 28- AUG 97

* Kk k-
1

DATA C;
SET B;
IHEM = -1;
COL = Xl / SCALE;
ROW = XJ/ SCALE;
XCOR = CO;

YCOR = ROW - OFFSET;
I'F (YCOR LT 0) THEN | HEM
IF (YCOR LT 0) THEN YCOR
ARG = ATAN( EXP(YCOR));
XLAT = (ARG - Pl 4)/RPD2;
IF (IHEM EQ -1) THEN XLAT = - XLAT;
XLON = XCOR/ RADPDG;

1;
- YCOR;

PROC PRI NT;

PROC SORT DATA = B;
BY | NDEX COUNT;

*** DETERM NE THE TOTAL COUNT OF GROUND CONTROL PO NTS AND MERGE THE ***;
*** VARI ABLE BACK | NTO THE DATA SET. REQUI RED VARI ABLE FOR THE BLUE ***;
*** MARBLE REFERENCE SETTI NGS FI LE ol

PROC MEANS NOPRI NT DATA = B;
BY | NDEX;
VAR COUNT;
QUTPUT OUT = C
MAX = MAX_N;

DATA MERGE;
MERGE C B;
BY | NDEX;

*** REFORMAT THE DATA | NTO A BLUE MARBLE REFERENCE SETTINGS FILE (.RSF) FOR ***;
*** USE IN THE GEOGRAPHI C TRANSFORVMER AND WRITE | T AS AN ASCI I TEXT FI LE il

DATA DUWP,
SET MERGE;
BY | NDEX COUNT,;
M= -1;
* FI LE PRI NT;
LE 'C\M N _d S\ B_MARBLE\ HRFG1470. RSF’ ;
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B.6.2 The SAS program GCP_GEN. SAS, concl uded:

| F FIRST. | NDEX THEN PUT
@’'s @ MAX_N

#2
QUADRANT +M
Q COUNT +M
+1 NDEX
| MAGE_Y 21.16 + NDEX
| MAGE_X 21.16 +I NDEX
"0.0" +I NDEX
XLAT 19.16 + NDEX
XLON 20. 16 +I NDEX
*'0.00" -+l NDEX
2te
ELSE PUT
QUADRANT +M
Q COUNT +M
T+ NDEX

I MAGE_Y 21.16 +I NDEX
I MAGE_X 21.16 +I NDEX
"0.0" +I NDEX
XLAT 19.16 +I NDEX
XLON 20. 16 +I NDEX
"0.00" +I NDEX
T1

RUN,;
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B.6.3 Reference Settings File

The first field on line one is the version nunber of
t he Geographic Transforner and the second field is the total
nunber of ground control points in the file. The remaining
48 records consist of the ground control point |abel field,
e.g., "NW", followed by coordinate fields (x,y, and a z
field that is not currently used in version 3.07): scan |ine
coordi nate, elenent coordinate, first z-coordinate (not used
and set to zero), latitude coordinate (deci mal degrees),
| ongi tude coordi nate (deci mal degrees), second z-coordi nate
(not currently used and set to zero), and a binary switch to
include (1) or exclude (0) a specific record in the
conput ati on of the mappi ng equati ons.

“NWL" 1.3305374088013100 1.0428393320644300 0.0 31.015625 -98.234375 0.00 1
"NW2" 262.1585367851910000 1.0428393320644300 0.0 28. 015625 -98. 234375 0.00 1
"NWB" 515.8143018561090000 1.0428393320644300 0.0 25.015625 -98. 234375 0.00 1
"NWA" 1.3305374088013100 227.9783848781490000 0.0 31.015625 -95.234375 0.00 1
"NWb" 262.1585367851910000 227. 9783848781490000 0.0 28.015625 -95. 234375 0.00 1
"NWs" 515. 8143018561090000 227. 9783848781490000 0.0 25. 015625 -95.234375 0.00 1
"NW" 1.3305374088013100 454.9139304242360000 0.0 31.015625 -92. 234375 0.00 1
"NWB" 262.1585367851910000 454. 9139304242360000 0.0 28. 015625 -92.234375 0.00 1
"NWD" 515. 8143018561090000 454.9139304242360000 0.0 25.015625 -92. 234375 0.00 1
"NWLO" 1.3305374088013100 681. 8494759703210000 0.0 31.015625 -89. 234375 0.00 1
"NWL1" 262. 1585367851910000 681. 8494759703210000 0.0 28.015625 -89. 234375 0. 00
"NWL2" 515. 8143018561090000 681. 8494759703210000 0.0 25. 015625 -89. 234375 0. 00
"NE1" 1.3305374088013100 1401.0697193387100000 0.0 31.015625 -79. 726562 0.00 1
"NE2" 262.1585367851910000 1401. 0697193387100000 0.0 28. 015625 -79. 726562 0. 00

0

0

0

0

0
0
0
0
0
0
0
0

"NE3" 515.8143018561090000 1401.0697193387100000 0.0 25.015625 -79. 726562 0. 00
"NE4" 1.3305374088013100 1174.1341737926200000 0.0 31. 015625 -82. 726562 0.00 1
"NE5" 262.1585367851910000 1174.1341737926200000 0.0 28.015625 -82. 726562 0. 00
"NE6" 515.8143018561090000 1174.1341737926200000 0.0 25. 015625 -82. 726562 0. 00
"NE7" 1.3305374088013100 947.1986282465400000 0.0 31.015625 -85. 726562 0.00 1
"NE8" 262.1585367851910000 947. 1986282465400000 0.0 28. 015625 -85. 726562 0.00 1
"NE9" 515. 8143018561090000 947.1986282465400000 0.0 25.015625 -85. 726562 0.00 1
"NE10" 1.3305374088013100 720.2630827004530000 0.0 31.015625 -88. 726562 0.00 1
"NE11" 262.1585367851910000 720.2630827004530000 0.0 28.015625 -88. 726562 0.00 1
"NE12" 515. 8143018561090000 720.2630827004530000 0.0 25. 015625 -88. 726562 0.00 1
"SE1" 1100.9845602449800000 1401.0697193387100000 0.0 17.820312 -79. 726562 0.00 1
"SE2" 860.4719348696470000 1401. 0697193387100000 0.0 20. 820312 -79.726562 0.00 1
"SE3" 615.1186581214880000 1401.0697193387100000 0.0 23.820312 -79. 726562 0.00 1
"SE4" 1100. 9845602449800000 1174.1341737926200000 0.0 17.820312 -82.726562 0.00 1
"SE5" 860.4719348696470000 1174.1341737926200000 0.0 20.820312 -82. 726562 0.00 1
"SE6" 615.1186581214880000 1174.1341737926200000 0.0 23. 820312 -82.726562 0.00 1
"SE7" 1100. 9845602449800000 947.1986282465400000 0.0 17.820312 -85. 726562 0.00 1
" SE8" 860.4719348696470000 947.1986282465400000 0.0 20. 820312 -85.726562 0.00 1
"SE9" 615.1186581214880000 947.1986282465400000 0.0 23.820312 -85. 726562 0.00 1
"SE10" 1100. 9845602449800000 720.2630827004530000 0.0 17.820312 -88. 726562 0.00 1
"SE11" 860.4719348696470000 720.2630827004530000 0.0 20.820312 -88. 726562 0.00 1
"SE12" 615.1186581214880000 720.2630827004530000 0.0 23. 820312 -88. 726562 0.00 1
"SWL" 1100. 9845602449800000 1.0428393320644300 0.0 17.820312 -98. 234375 0.00 1
"SW2" 860.4719348696470000 1.0428393320644300 0.0 20.820312 -98.234375 0.00 1
"SWB" 615.1186581214880000 1.0428393320644300 0.0 23. 820312 -98. 234375 0.00 1
"SWA" 1100. 9845602449800000 227.9783848781490000 0.0 17.820312 -95.234375 0.00 1
"SWb" 860.4719348696470000 227. 9783848781490000 0.0 20.820312 -95. 234375 0.00 1
"SWs" 615.1186581214880000 227.9783848781490000 0.0 23. 820312 -95.234375 0.00 1
"SWr" 1100. 9845602449800000 454.9139304242360000 0.0 17.820312 -92. 234375 0.00 1
"SWB" 860.4719348696470000 454. 9139304242360000 0.0 20. 820312 -92.234375 0.00 1
"SWD" 615.1186581214880000 454.9139304242360000 0.0 23.820312 -92. 234375 0.00 1
"SWL0" 1100. 9845602449800000 681. 8494759703210000 0.0 17.820312 -89. 234375 0.00 1
"SWi1" 860.4719348696470000 681. 8494759703210000 0.0 20.820312 -89. 234375 0.00 1
"SWL2" 615.1186581214880000 681. 8494759703210000 0.0 23. 820312 -89.234375 0.00 1

PR PR R
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B.6.4 List of ground control points adapted fromthe
Ref erence Settings File in the previous

secti on.
Mer cat or i mage Geogr aphi c
coor di nat es Coordi nates ( °)
---------------------------------------------- | mage

Quad Col um (x) Row (y) Wl ongitude N |atitude corner
N 1.042839 1. 330537 -98.234375 31.015625 NW
N2 1. 042839 262.158537 -98.234375 28.015625
NVB 1.042839 515.814302 -98.234375 25.015625

NWE 227. 978385 1. 330537 -95.234375 31.015625
N6 227.978385 262. 158537 -95.234375 28. 015625
N6 227.978385 515. 814302 -95.234375 25.015625
NW  454. 913930 1. 330537 -92.234375 31.015625
N8  454.913930 262. 158537 -92.234375 28.015625
N 454.913930 515.814302 -92.234375 25.015625
NWLO 681. 849476 1. 330537 -89.234375 31.015625
NWL1 681.849476 262.158537 -89.234375 28.015625
N2 681. 849476 515. 814302 -89.234375 25.015625
NE1 1401.069719 1. 330537 -79.726562 31.015625 NE
NE2 1401.069719 262. 158537 -79.726562 28.015625
NE3 1401.069719 515.814302 -79.726562 25.015625
NE4 1174.134174 1. 330537 -82.726562 31.015625
NES5 1174.134174 262.158537 -82.726562 28.015625
NE6 1174.134174 515.814302 -82.726562 25.015625
NE7  947.198628 1. 330537 -85.726562 31.015625
NE8  947.198628 262. 158537 -85.726562 28.015625
NE9  947.198628 515.814302 -85.726562 25.015625
NE1O0 720. 263083 1. 330537 -88.726562 31.015625
NE1l 720.263083 262.158537 -88.726562 28.015625
NE1l2 720. 263083 515.814302 -88.726562 25.015625
SE1 1401.069719 1100. 984560 -79.726562 17.820312 SE
SE2 1401. 069719 860.471935 -79.726562 20.820312
SE3 1401. 069719 615.118658 -79.726562 23. 820312
SE4 1174.134174 1100. 984560 -82.726562 17.820312
SE5 1174.134174 860.471935 -82.726562 20.820312
SE6 1174.134174 615. 118658 -82.726562 23. 820312
SE7  947.198628 1100. 984560 -85.726562 17.820312
SE8  947.198628 860.471935 -85.726562 20.820312
SE9  947.198628 615.118658 -85.726562 23. 820312
SE10 720.263083 1100.984560 -88.726562 17.820312
SE11 720.263083 860.471935 -88.726562 20.820312
SE12 720.263083 615.118658 -88.726562 23.820312

SW 1. 042839 1100. 984560 -98.234375 17.820312 SW
SW 1. 042839 860.471935 -98.234375 20.820312
SV 1. 042839 615.118658 -98.234375 23.820312

SW 227.978385 1100. 984560 -95.234375 17.820312



B.6.4 Li st of ground control points, concl uded:

SW 227.978385 860.471935 -95.234375 20.820312
SW  227.978385 615.118658 -95.234375 23. 820312
SW  454. 913930 1100. 984560 -92.234375 17.820312
SW8  454.913930 860.471935 -92.234375 20.820312
SW  454.913930 615. 118658 -92.234375 23.820312
SWLO0 681.849476 1100. 984560 -89.234375 17.820312
SW1 681.849476 860.471935 -89.234375 20.820312
SWL2 681.849476 615.118658 -89.234375 23.820312
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B.6.5 SAS IM program |M_REGR SAS, used to conpute
the correct destination resolution of the

out put

i mge. The x-values are output pixe

sizes (in degrees) fromESRI world files
generated from six runs of the Geographic
Transformer using trial destination resolutions
(y-val ues).

EIE R R O S S R S O

EEE I I R T R R R R I SRR R I R B R I

W NDOAB SAS (V 6. 11)

PROC | M,;

RESET NOPRI NT FW = 16;

X = {0.
0
0
0.
0
0
0.
DEGREES

010067394967,

. 010074675974,
. 010128938143,

010174156617,

. 009948064248,
. 009993282721,

/*

| M. PROGRAM | ML_REGR. SAS

SI MPLE LI NEAR REGRESSI ON TO COVPUTE THE DESTI NATI ON
RESOLUTI ON VARI ABLE REQUI RED BY THE BLUE MARBLE GEO-
GRAPHI C TRANSFORVER TO TRANSFORM A HI GH RESOLUTI ON
(1.47 KM) COASTWATCH GULF OF MEXI CO SYNOPTIC | MAGE I N
A MERCATOR PRQJECTI ON TO A LI NEAR LATI TUDE/ LONG TUDE

FI LE CONFORM NG TO THE GULF MASTER I MAGE, |.E., 0.01
DEGREE PI XEL RESOLUTI ON AND 1800 ELEMENTS BY 1300 SCAN
LI NES.

THE X- VALUES WERE TRANSCRI BED FROM ESRI WORLD FI LES
GENERATED BY REPEATED RUNS OF THE GEO TRANSFORMER USI NG
THE CORRESPONDI NG Y- VALUES | N THE DESTI NATI ON | MAGE
PORTI ON OF THE TRANSFORM MENU.

THE REGRESSION | S A NO | NTERCEPT MODEL, |.E., FORCED
THROUGH THE ORI G N.

L.N. MAY, JR 19- NOV- 96

DOC/ NOAA/ NMFS/ SEFC REVI SI ON 1: ;
M SSI SSI PPl  LABORATCORY REVI SI ON 2: ;
BLDG. 1103 ROOM 218 REVI SI ON 3: ;
STENNI S SPACE CENTER, Ms 39529 REVI SI ON 4: ;

R b kS R R R R S b o I b R R Rk S Ok R R R S o S R R o

ECBE R I S TR T R R R I R B I B I B S SR R R I

SET THE NUMERI C FI ELD W DTH */

010038501195}; /* PI XEL RESOLUTI ONS FROM ESRI WORLD FI LES, ANGULAR

*/

Y = {1113. 19490793273,
1114. 00000000000,
1120. 00000000000,
1125. 00000000000,
1100. 00000000000,
1105. 00000000000,
1110. 00000000000} ;

EQUATOR

*/

I = 0.010000000000;

*/

XPXI =
BETA =
LENGTH
YHAT =

INV(X *X) ;
XPXI * (X * Y);
= BETA * |;

X * BETA

/

~——

*

E I

CORRESPONDI NG LENGTH (M OF THE PI XELS AT THE

DESI RED PI XEL SI ZE OF QUTPUT | MAGE, ANGULAR DEGREES

ESTI MVATE SLOPE */
COVPUTE THE LENGTH OF 0.01 DEGREE PI XEL */
PREDI CTED Y VALUES */
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B.6.5 SAS IM. program |M_REGR SAS, concl uded:

RESID = Y - YHAT; /* RESI DUALS */

SSE = SSQRESID); /* SUM OF SQUARED ERRORS */

N = NROW(X) ; /* NUMBER OF OBSERVATI ONS */

DFE = N - NCOL(X); /* DEGREES OF FREEDOM ERRCR */

MSE = SSE / DFE; /* MEAN SQUARED ERROR */

CSSY = SSQY-Y[+]/N); /* SS FOR Y CORRECTED FOR MEAN */

RSQUARE = (CSSY - SSE)/ CSSY; /* COEFFI Cl ENT OF SI MPLE DETERM NATI ON */
STDB = SQRT(VECDI AG(XPXI) * MSE); /* STANDARD ERROR OF SLOPE ESTI MATE */
PRI NT,

" DESTI NATI ON RESOLUTI ON (M VARl ABLE REQUI RED',
" FOR THE BLUE MARBLE GEOGRAPHI C TRANSFCORMER',
LENGTH;

PRI NT,
"REGRESSI ON RESULTS - NO | NTERCEPT MODEL",
BETA STDB DFE MSE RSQUARE;

PRI NT,
Y YHAT RESI D

QUIT,;
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B.6.6

Edited output fromthe SAS I M. Program

| ML_REGR SAS. The variable LENGTH is the
correct destination resolution (m paraneter
predi cted by the regression equation that is
required to rectify the output imge to fit the
Qul f of Mexico master map. The regression

out put are estimates of the: slope (SLOPE),
standard error of the slope (SDE _SLOPE),
degrees of freedomfor error (DFE), nean
squared error (MSE), coefficient of sinple
determ nati on (RSQUARE), dependent variable (Y
- pixel lengths in nm), predicted values of Y
(YHAT), and the residuals (RESID).

LENGTH = 1105. 74275822796

SLCPE

110574. 275822796

1113.
1114.
1120

1125.
1100.
1105

1110.

Y
19490793273
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000

REGRESSI ON RESULTS - NO | NTERCEPT MODEL
SDE_SLOPE DFE

= RSQUARE
1.39604174939E-6 6 1

MSE
1.380938731E- 15

YHAT RESI D
1113. 19490789809 3. 46442448063E- 8
1113. 99999997437 2. 56281964539E- 8
1120. 00000001612 -1.61207935890E- 8
1125. 00000003248 -3.24828306470E-8
1100. 00000006125 -6.12474195800E- 8
1104. 99999996704 3. 29648628394E- 8
1109. 99999998340 1. 66030531545E-8
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B.6.7 Transformsettings file generated for the
out put image by the Geographi c Transformner.

[ Transform Setti ngs]

SourceFile=C:\mni _gis\b_marble\hir2lsst.tif
Ref erenceFil e=C.:\m ni _gi s\b_nar bl e\ H f g1470. r sf
Ref SysG oupKey=LAT- LONG

Ref SysCoor dSysKey=LAT- LONG

Ref SysDat unKey=W5S84

Ref SysUni t Key=METERS

Dest SysG oupKey=LAT- LONG

Dest SysCoor dSysKey=LAT- LONG

Dest SysDat unKey=W5584

Dest SysUni t Key=METERS

Ref er enceModel =1

Resol uti on=1105. 74275822796

Central Latitude=0

Qut put Ref Type=2

Bor der Val ue=-2

CQut put AreaSysG oupKey=LAT- LONG

Qut put Ar eaSysCoor dSysKey=LAT- LONG

Qut put Ar eaSysDat unkKey=Ws584

Qut put Ar eaSysUni t Key=METERS

Qut put Ar eaNVE=- 98. 005

CQut put AreaNVWN=31. 005

Qut put AreaSEE=- 80. 0

Qut put AreaSEN=18. 0

Qut put=C:\m ni _gi s\b_nmarbl e\out0lsst.tif
Ti | e=NO
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B. 6.

8

ESRI world file generated by the Geographic
Transformer and required to navigate the out put
image in ArcView The file consists of the
followi ng six paraneters in order: (1) the

pi xel size (x-dinension) in angul ar degrees;
(2) and (3) are rotation ternms not currently
supported in ArcView and thus are set to null
val ues; (4) the pixel size (y-dinmension) in
angul ar degrees; (5) the x-coordinate, i.e.,

| ongi tude in angul ar degrees, of the center of
t he upper left (northwest) pixel; and (6) the
y-coordi nate, i.e., latitude in angular
degrees, of the center of the upper |eft
(northwest) pixel;

0. 010000000000
0. 000000000000
0. 000000000000
- 0. 010000000000
- 98. 000000000000
31. 000000000000
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APPENDI X C: THE FI LE FORVAT REQUI RED FOR UPLOADI NG CUSTOM
PO NT, LINE, AND POLYGON THEMES AND ATTRI BUTES

C.1 Structure of a Custom Thene Definition Consisting
of Two Lines and Associated Attributes

#NAVE Thene Name

#TYPE LI NE

#ATTRI BUTE_TYPES | NT FLOAT BOOL DATE STRI NG FLOAT

#ATTRI BUTE_NAMES Int Float 1 TorF the Date Description Fl oat

-98 28
-98. 5500 28.01
- 98. 4345 27. 90
-98 27

-97.75 27.00
-97.75 27.50
-97.50 27.50
-97.50 27.00

END
1 27 32 true 1998:09: 15 First Line 38.994
2 21 88.5 0 1998:09: 16 Second line 77.99

C.2 Notes on the Exanple

Thi s exanple shows a two record line file. Each line
shape has six attributes. The conponents of the file
consi st of a header, coordinate file, and the attributes
associ ated with each |ine.

C. 2.1 The Header Structure

The header defines the nane, type (point, line or
pol ygon), and optionally, the field types and nanes of the
attributes for the theme. A TAB delimter is required
bet ween t he header itemnane and its value, i.e.,:

#NAME[ TAB] Thene Nane

Bl anks and other delimters (wth the exception of TABS) are
permtted for use in the thene nane.

The #NAME and #TYPE definitions are required; if attributes

are being omtted then #ATTRI BUTE _TYPES and #ATTRI BUTE_NAMES
definitions are not required. However, if you have either of
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t he #ATTRI BUTE entries, you must have both, and you nust
have an equal nunber of attribute types and nanes. Al so,
#ATTRI BUTE_TYPES nust be above #ATTRI BUTE NAMES. The
acceptable #TYPEs are LINE, POLY, and PO NT. The acceptable
#ATTRI BUTE_TYPES are: INT (integer), FLOAT (floating point
nunbers), BOOL (Bool ean), DATE, and STRING Integers can be
up to 16 digits wide and floating point values can be 16
digits wide before the decinmal point, and 6 digits w de
after the decinmal point. Dates nust be in a YYYY. MM DD
format. The #ATTRI BUTE entries are also tab-delimted, e.g.

#ATTRI BUTE_TYPES[ TAB] FLOAT[ TAB] | NT and
#ATTRI BUTE_NANMES| TAB] Al space] Fl oat [ TAB] Al space] | nt

Agai n, the #ATTRI BUTE_NAMES list is tab-separated and
attribute nanmes nay be delimted by bl anks and ot her
delimters, with the exception of TABS.

C. 2.2 The Shape Definitions
C. 2.2.1 Points

The shape definitions are identical to the standard
ESRI UNGENERATE format for points, lines, and pol ygons. The
point format requires a single record containing three data
fields. The first field contains an integer value to
uni quely identify each point, followed by the |ongitude and
| atitude coordinate fields. The three data fields nmay be
delimted by bl anks, conmas, or TABS. Longitude and
| ati tude coordinates are required to be in a decinal
equi val ent format. Longitudes nust be negatively signed
(e.g., -93.667°) and latitudes positively signed to denote
t he western and northern hem spheres, respectively, and thus
are correctly navigated within the Gulf of Mexico Master Map
(GWM . The END statenent defines the end of the file.
Using the exanple fromsection C. 1, nodify the shape
conponent of the file to define eight points:

#NAME Point file
#TYPE PO NT

1 -98 28

2 -98.5500 28.01
-98. 4345 27.90
-98 27

-97.75 27.00
-97.75 27.50
-97.50 27.50
-97.50 27.00
ND

Mmoo~ o ulh w
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C. 2.2.2 Pol ygons

The structure of the polygon file is simlar to the
line file except that the first coordinate pair defining a
pol ygon nust be identical to the last coordinate pair to
"cl ose" the polygon. Using the exanple in section C. 1,
nodify the file to define two pol ygons:

#NAME Pol ygon file
#TYPE POLY

-98 28
- 98. 5500 28. 01
-98. 4345 27.90
-98 27
-98 28

-97.75 27.00
-97.75 27.50
-97.50 27.50
-97.50 27.00
-97.75 27.00

C.3 The Attribute Listings

These are the values for the attributes naned in the
header. If there are no attri butes defined in the header,
then this section of the file may be elimnated. Each |ine
starts with the I D nunber of the shape that the attributes
bel ong to, then lists the values for the attributes. Note
that the attribute |ist nust be TAB delimted. There nust be
t he sane nunber of attributes on each line as there are
listed in the header and the attri butes nust be in the sane
order as the way they are listed in the header. For exanple,
gi ven the header:

#ATTRI BUTE_TYPES BOOL FLOAT | NT
#ATTRI BUTE_NAMES Checked Pressure Di aneter

The following attribute listing is acceptabl e:

33 true 99.8 24
34 0 44.9972 44

Note that floating point values can have vari abl e nunbers of
digits after the decimal point. Bool ean val ues can be
represented as words ("true" or "false") or as nunbers (0 =
fal se, non-zero = true).
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At this time, there can be no mssing values in the
attribute listings. Mssing values will cause an error. A
record entry is required for every shape. Record entries do
not have to be in the sane order as the shapes, but
processi ng speed is enhanced if they are. Note that
tab-delimted tables, suitable for use in the attribute
listing section, can be exported from nost standard
spreadsheet applications. For Statistical Analysis System
(SAS) users, the hexadecimal character ‘09'x is used to
insert TAB delimiters between data fields when writing ASCII
files to disk. For example:

****************************************************/

/ *

[* SAS PROGRAM  TAB_DELI M_EXAMPLE. SAS */
[* */
/* EXAMPLE PROGRAM USED TO WRI TE AN ASCI| FILE WTH */
/* DATA FI ELDS DELI M TED BY TABS. FIELDS ARE THUS */
/* DEFINED AS CELLS FOR I NPUT | NTO A WORDPERFECT */
/* TABLE FORVAT OR SPREADSHEET APPLI CATION SUCH AS  */
/* EXCEL. */
[* */
/* SAS ENCODES THE HEXADECI MAL CHARACTER ' 09'x AS A */
/* TAB I N THE SCREEN PRI NTED VERSI ON OF THE FI LE AND */
/ *
/ *
/ *
/ *
/ *
/ *
/ *
/ *

AND THE ASCI | QOUTPUT FI LE */

*/

L.N. MAY, JR 08- DEC- 1998 */

DOC/ NOAA/ NVFS/ SEFSC */

M SSI SSI PPl LABORATORY */

BLDG 1103, RM 218 */

STENNI' S SPACE CENTER, M5 39529 */

****************************************************/
DATA READ_I T,
I NFI LE CARDS;

I NPUT NAME $CHAR15. AGE SALARY;

CARDS;
. A. RANGE 28 38900
. R A DUMWKOPF 37 143280

/* WRITE FILE TO THE C DRI VE */

DATA WRITE_I T,
SET READ I T,
FI LE ' C:\ TABDELI M TXT" ;

PUT
@ NAME $CHARLS.
09’ X

a7 AGE 2.

09’ x

@0 SALARY 6. ;

RUN;
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C.4 The Survey Points customthene definition
(customthene.txt) used as an exanple in Section
6.3.9 of the Final Report and in the online

tutori al

avai | abl e through the NMFS Java Networ k

Map Cient Downl oad Page
(http://marlin.ssc.nnfs.gov/gis).

#NAME Survey Points

#TYPE PO NT

#ATTRI BUTE_TYPES | NT FLOAT BOOL DATE STRI NG FLOAT
#ATTRI BUTE_NAMES Int Float 1 TorF the Date Description Float 2
1-93 25

2 -93.5500 28.01

3 -94.4345 22.90

4 -92 24

5 -92.75 23

6 -87.75 27.50

7 -92 21.50

8 -86.50 23.00

END

1 2132 1 1998:09:15 A 38.994

2 2188.50 1998:09:15 A 77.99

3 2155 1 1998:09:15 B 72.3

4 5657.11 1998:09:15 A 77.9

5 5692.999 0 1998:09:18B 1.1

6 5677.787 0 1998:09:18C -47.77777

7 2924.21 1998:09:18 C -100

8 2944 0 1998:09:18 B 100.1
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APPENDI X D: THE NMFS JAVA NETWORK MAP SERVER ( JNVS)
ADMINISTRATOR’S GUIDE

D.1 Running the JNMS

The JNMS application server is composed of two main
applications: (1) an ArcView GIS session, which processes
user requests; and (2) a Java-based messaging system, which
handles all network communications with the remote clients.
Although each of these applications may be run separately
from one another, both must be operating for the system to
be available to client applications.

Each of these applications require some configuration
before serving maps. ArcView requires the more extensive
configuration; the procedures for configuring ArcView are
discussed in section D.2. The Java messaging software
requires very little configuration and procedures for
running the utilities are given in Section D.3.

D.2 Configuring ArcView to be a Network Map Server
D.2.1 Basic Steps

Configuring ArcView as a network map server requires
three steps:

e Creating a new project with a VI EWthat contains
all of the static themes (the themes that will
be included in every user’s basic view).

e Loading the ArcView JNMS extension into the
project.

e Setting the preferences in the Server
Configuration dialog box.

When the three steps have been properly completed,
ArcView will be prepared to act as a map server. The
following paragraphs describe these steps in more detail.

D.2.2 Creating the Project

The first step in setting up the server is to create a
project that contains the information to be served.
Although any project with a view can be served, it will
generally be best to create a project specifically for the
server to reduce clutter within the project.
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Every served project nmust have at |east one VI EWto
serve as the Static View, i.e., contains the set of static
thenes that will be included in every view served to each
user. Currently the static thenes consist of the GUWM
(coastline), longitude/latitude grid, NMFS shrinp
statistical subareas, state and federal waters, and the two
depth contours files. The Static View essentially serves as
the tenplate fromwhich user views are generated.

Note that the Static View does not include the near-
real time satellite grid themes that are presented in the
I mage Catal og. The Image Catalog is automatically generated
by the server, and should not be added manually to the
Static View

The thenes in the Static View nay be arranged in any
way that is appropriate; their order, and their |egends and
col or schenes, may be configured in any way that effectively
conveys the spatial data presented in the naps.

However, there are several points that the
adm ni strator should consi der when configuring the thenes:

e The ArcVi ew menu commands Vi ew >ADD THEME and
Edi t->DELETE THEME are used to add or renove,
respectively, thenmes fromthe Static View. Any
grid themes present in the Static View should be
pl aced bel ow all vector thenes (polygon, line,
and point thenes), for two reasons. First, grid
t hemes generally obscure all themes placed bel ow
t hem when they are visible. Second, when the
grid themes fromthe I nage Catal og are nerged
with the Static View to form a user’s view, the
Image Catalog themes will be added above the
highest grid theme in the Static themes.

¢ The default names of the themes will probably
not be appropriate for using with the server.
First, the names generated by ArcView will
probably not be informative to most users (e.g.,
"coast_lkm.shp" is a less informative name than
"Coastline"). Second, because the server relies
on passing specially formatted text strings to
communicate with outside applications, there are
several characters which cannot be used in theme
names. The following characters are illegal for
usage in theme names:

~# % ./ \ +- =%&
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The thene nanmes may be changed with the menu command
Thene- >PROPERTI ES and changi ng the nane in the dialog
box.

e The adm ni strator can choose whether or not the
theme’s legend will be visible to the users, simply
by setting the theme’s visibility with the standard
menu command Theme-> HI DE/ SHOW LEGEND. Legends that
are visible in the Static View will be visible to
users also. Legends hidden in the Static View will
not be available to users.

e The administrator can also choose which fields
in a theme’s table will be visible to users in
the same manner. Fields that are hidden in the
theme’s table will be hidden from the user also.
Similarly, field names can be set to an alias
that is more readable for the user (e.qg.,
ZONE_NUM can be called "Shrimp Zone"). Field
names should follow the same naming rules as
themes as discussed in a previous section. The
"Shape" field is never visible to users, since
it does not contain any relevant information.
(Note: these features in ArcView can be accessed
by making the theme’s table visible using the
menu command Theme-> TABLE, and then editing the
table’s properties using the menu command Table-
>PROPERTI ES.

D.2.3 Loading the ArcView JNMS extension

The JNMS extension contains the scripts, dialogs, and
resources required to configure ArcView to be a map server.
The extension can be loaded by activating the Pr oj ect window
and selecting the File-> EXTENSI ONS menu command. Check the
box next to the INMS entry in the resulting dialog box, and
ArcView will load the extension, as well as other extensions
which JNMS depends upon to work correctly. These
dependencies are:

e avd! og. dl | : A shared library which allow the use
of the custom dialogs in the projects

e avi ngexp. dl | : A shared library which allows
ArcView to export images in the JPEG format

e spati al . avx: The ESRI Spatial Analyst extension,
which is required to work with grid data.

e di rchoose. avx: A custom extension, developed for
this project, which implements a standard file
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systemdi al og box within ArcView. This is
needed because the standard ArcView file dialog
does not allow the user to select directories,
only files.

e utility.avx: A custom extension which contains a
i brary of generally useful functions. These
functions are used by JNMS, but are not unique
toit.

These files should all be located in the ArcVi ew
installation’s /ext directory. Once installed, the JINMS
extension adds a dialog box for setting server preferences,
editing user names and passwords, and starting the server.

D.2.4 Setting Server Preferences

A number of preferences must be set before the ArcView
server can operate properly. These options can be accessed
through the File-> MAP SERVER menu command in the Vi EWGUL.
This will produce a dialog box listing the configuration
options for the server (Figure D.1). Most of these options
specify the location of disk directories to hold different
files needed by the server. In addition, there are
facilities for editing the list of authorized users and
their passwords, and for configuring automatic updates to
the image catalog. The various options are explained below.

& Map Server Properties

Server Data:
Comimon Directony: [,

Users' Directory: |

Base Wiew: | =]

Image Catalog Data Directories:

Fiaw Images: |

Unprocessed Grids:

Archive:

|
Catalog: |
|

Export Seftings | Load Settings | Edit Users... |

Cancel | St Spenang | Sawve Changes |

Figure D.1. The Map Server Properties D al og Box.
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e Cormon Directory: A directory where the server
will wite tenporary files, i.e., the JPEG
t hunbnai | inages presented in the data catal og,
to be served to all clients. Any directory on
the local file systemwhich allows read/wite
access is appropriate.

e User’s Directory : Adirectory where files served
to individual users will be created. 1In
addition, user’s personal files (such as custom
themes uploaded to the server) will be placed
here. When a user logs into the system, a
subdirectory with the same name as the user is
automatically created under the user’s
directory.

e Base Vi ew. All of the views in the project will
be listed in this drop-down list. Choose the
name of the view previously configured as the
static view and discussed in section D.2.2.

e Raw | mages: The name of the directory where raw,
compressed CoastWatch images are located.
Images that are added to this directory will be
automatically converted to ArcView GRID files.

e Unprocessed Gids: This directory is used to
hold GRID files that have been converted from
the native CoastWatch format, but have not yet
undergone final rectification ("nudging").

e (Cat al og: This directory holds GRIDs that are
ready to serve as part of the image catalog.
GRID files whose names conform to the CoastWatch
naming convention (in which the date of image
acquisition is encoded in the filename) will be
automatically removed from the catalog after one
week.

e Archi ve: A directory where outdated files from
the image catalog are stored.

Note that al | of these directories must be readabl e and
wr i t eabl e, except for the Raw | mages directory, which must
at least be r eadabl e.

Other features and components include:

e EDI T USERS Button: This button provides access
to the list of user names and passwords for
editing.
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e EXPORT SETTI NGS Button: This utility will save
the currently specified settings (including
exi sting usernanes and passwords) to a text file
with the same nane as the current project,
except with a "*.p" extension (e.g., properties
exported from/gis/arcsvr/server.apr wul d be
witten to /gis/arcsvr/server.p).

e | MPORT SETTI NGS Button: This allows the
adm ni strator to inport settings previously
exported from anot her project.

e The Properties (*.p) File: This file is in the
ArcVi ew Obj ect Data Base (ODB) file format and
is a sinple, text-based serialization of Avenue
objects. The *.p file contains two Dictionary
objects: (1) a dictionary relating properties
nanmes to property values; and (2) a dictionary
of usernanes and passwords. For nore
Information on dictionaries and ODB files, refer
to the Avenue docunentation

D.2.5 Starting the ArcView Server

Once the server properties have been set, the server
can be started by clicking the START SERVI NG button. It
will take a few mnutes before the server is actually ready
to accept client since ArcView nust first construct and
export summaries of all Views and Thenes to be served.

D. 3 Runni ng the Java-based Messagi ng Software
D. 3.1 Overview

The Java nessagi ng software acts as a communi cati on
| ayer between the ArcView session running on the server and
the client prograns running on renote conputers. The
nmessagi ng software fulfills the foll ow ng functions:

e Listens on a port on the server machine (port
10208) for client requests to connect.

e Interprets client requests, as conmmuni cated
t hrough the network, into a formthat the
ArcVi ew sessi on can under st and.

e Passes requests to ArcView through a Renote
Procedure Call (RPC). Once ArcView processes
the request, the results are returned in the
sane nmanner
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e Replies to client requests (including map
I mges, tables of data, etc.) that are packaged
for network transport, and returned to the
client.

D. 3. 2 Runni ng the Software

The Java nessagi ng software does not require extensive
configuration. Most server properties (such as the
| ocations of the various directories) are retrieved in a
guery to ArcVi ew.

Bef ore running the Java software, the path where the
Java software is installed nust be added to the system PATH
variable. This is because prograns and shared l|ibraries,
whi ch the system nust be able to | ocate, are stored there
(specifically, DECCON, a shell script called run_deccon, and
a shared library called /ibjnns_relay.so). This directory
can be added to PATH in the runtime conmand file for the
shell (e.g., .cshrc, .bash profile) so that these files are
al ways avail abl e.

The admi nistrator may run the server nessagi ng software
by executing the shell script called jnns, which is supplied
in the jars directory. The shell scripts sinply executes
this |ine:

jre -cp ./:./swing.jar:./nmulti.jar:./jgl3. 1.0.jar
-D nns. log=./jnns. | og gov. nasa. ssc. | nso. j nns. server. JNV5

There are four parts to this comrand:

® jre: This invokes the Java interpreter (jre
stands for "Java Runtine Environnent").

® -cp ./:./swing.jar:./nmulti.jar:./jgl3.1.0.jar:
This tells jre where to finds the class files
(the Java program files) which nmake up the
software (it is simlar to the PATH variabl e
found on UNI X or DOS).

® -Dnns.log=./jnns.log: This command-|ine option
tells the server to save a | og of transactions
to a file naned jnns. | og.

® gov. nasa. ssc. | nso. j nns. server. JNM5. This tells
jre which class file has the "main" function
(the starting execution point for the progranj.

When jnns begins execution, it will print a status
nmessage to the screen, such as this:
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orca: Program not registered

Fri Jan 01 17:30:23 CST 1999 ArcView does not appear to be running.
Fri Jan 01 17:30:24 CST 1999 Server Socket created:

Fri Jan 01 17:30:24 CST 1999 10208

Fri Jan 01 17:30:25 CST 1999

Server Socket [ addr=0. 0. 0. 0/ 0. 0. 0. 0, port =0, | ocal port=10208]

This jnns session was started before ArcVi ew was
runni ng; the dire-soundi ng nmessages "program not registered"
and "ArcVi ew does not appear to be running" sinply nmeans
that ArcView has not yet been placed into server node. This
is not a problem jnns will establish the necessary
connection after ArcViewis in server node. The other
status lines indicate that jnns is now |listening on port
10208 for client connections. Once jnns is running, and
ArcVi ew has been placed into server node, the @S
application server will be fully functional and available to
users of the system
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APPENDI X E: A BRI EF | NTRODUCTI ON ON | NSTALLI NG AND USI NG
THE NMFS JAVA NETWORK MAP CLI ENT VERSION 1.0

This section provides a brief sumary of the steps
required to install and use the NMFS Java Network Map Cient
(JNMC) software. The JNMS is a stand-al one Java- based
application which connects to an ArcView map server over the
Internet and allows the user to view, query, and perform
anal yses on geographic data stored on the server. A nore
detail ed description of the installation process including
hyperlinks to the required software is given in the NWS
Java Network Map dient downl oad page®. Although the JNVC
shoul d run on nost newer conputers with a recent version of
Java installed (v. 1.1.x) it has only been tested on W ndows
95/ NT and SG Irix operating systens.

E.1 Installing Java

To determne if Java is installed on the |ocal nachine,
type "java -version"” or "jre" at the command line. If JVMis
installed, the system should respond with a nessage
i ndi cating the version of Java installed on the system |If
Java is not installed, then the followng two steps are
required:

e Downl oad the specific installer for your system
e.g., Wndows 95/98/NT , IRIX 5.3, IRIX 6.2 and
above, Solaris 2.5.1 and 2.6, or MacOS 8. x.

e Install the Java software using the directions
on the WWsite where the software was obtai ned.

E.2 Installing the JNMC

Installing the JNMC programis a sinple two step
process which varies slightly anong pl atforns.

e Downl oad the client installation programfor
your system e.g. Wndows 95/98/ NT, |IRIX, other
UNI X systenms, or MacGCS

e Run the installer

E. 3 Running the JNMC

After conpleting the installation, the JNMC is started
the same way as any other programon your platform

19 http://marlin.ssc.nnfs.gov/gis
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e On Wndows, find " Prograns->NVMFS Java Net wor k
Map dient" in the Start nmenu and click on the
shortcut to JNMC there.

e On UNI X, type "sh jnnt" in the directory where
the JNMC was install ed.

e On MacOS, double click the jnne programin the
fol der where the programwas install ed.
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